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INTRODUCTION 


Smcc np/ic^rnacc of our more recent inibliculions^ 
cnUllciJ **Thc Study of Old Aye and un j1/c//io(? of fiejii 
venation’' and “T/ic conryiicW of life,” further fueh and 
m/onn«/iofi haie aceuniuhded The Inrye number of 
Ictlicidar firajtiny operations deahiuf irdh the imjdan 
lalion of sinuan ifrafls ii/»on human tittucf, udnch toe 
haic thus far performed permits a (jcneral uck ’ of the 
entire question both physioloyicnll) and from the stand 
point of the histoloyical ciolulion undcryonc by the 
qrnfts 

This cnlarycd survey has been rendered possible 
because of op])oKuiiific* of rcmoui/u/ f/rn/N wi ccrfnm 
of our eases at periods of two ^cars three ^cars and 
four and one half ^cars after the primary grafting proce 
dure The specimens thus obtained for examination arc 
quite unique in science ennsisling as they have of 
teslicular simian grafts rcniooed from man after periods 
never hitherto nllnmed even with autoplastic and 
homoplastic qrafls Jlislological *ccfion« of these 
grafts studied professor RcUcrcr of the Facidiy of 
Medicmc of Pans and also examined by one of us have 
proved the prolonged survival of the glandular cells 
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presciil jii siDudn yrnjls^ tind //ic jicrfccl cot rcial ion 
ca'islinfj hclu'ceu ]j]iysioiopu’(il jdicnomcnn observed 
nf(cr prnfdiKj and luslolopicnl r/u//i</cs in (he cpafl.s 

lie (lie also now aide (o picscnf an crael f<d)uUd}on 
oj (he physiolocjica] 7nanile<ilaliot\<; observed duiinrj 
Ihese dnifj periods These nianijesl alions have, added 
])recision in lhai (bey have been sindied nol only in ani- 
mals bid also m men, wdb whom d has been possible 
lo mahe jtinclional examinalions oj various systems and 
organs, including dclei minalion oj (he blood pressure 
and basal melaholism , ci gogi ajihie leeord oj miiseular 
cncigy and similar tests, as welt as hiologieal ejam- 
ination oj the humors, a jiroeediue ivhieh is eihemcly 
dijjieiiU lo iindeitalie wilh animals ]] e have also been 
able to obseive in man jdicnomena of jdiysieal, jisyehieal 
and mental older ivhieh aie impossible to study save 
m man 

fn addition to these rcient data, we aie now in a 
j)osdion to pieseni statisties on grajling eovenng a ten- 
year peuod ITc aie thus enabled to indicate Ihe types 
oj eases III whieh oui method yields the best results 
and we can aho present the piopoi lion in whuh durable 
smecss may be erpeeted in the lenewal oj giajts ajler 
jwimaiy (pajis have nased to he active 

Ito'vevd we desiie he(oie jidty enteiing upon this 
subject, to emphasize the jioint that the n suits ivlibh 
ive have otdained. histofoiiu ally a-^ wet! as physuda- 
gually have been due to a spedal amt persiuud iinijfing 
method u'hiih lot's nothing in common ivdh nolhoil's of 
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other operators whether published before or after our 
own coinmximcalions c ?mjsl untsi *of»cu/i(}/ upon 
this point hecautc, ju order to compare the rebuilt 
obtained t)^ innous nn c^/n/a/orjt, d i< ftrd of atl nece^s 
UQ to fidlit the exKcnfial requirement defined Lj Claude 
Bernard, namely the ohscnancc of idciitieal test eondi 
fions In order that there may tie no confusion upon 
this point lie shall once more qiic a description of our 
(jraftiiuj method clahortded after many ycar'< of lohora 
/or} slud^, which has been pretented m i annus pubh 
cations since the year iqu) 

This method as ajiphcd to a targe numt)cr of human 
subjects, has yclded posduc results, both physical and 
mental not ou/} to ourselves hut to our fadtiful colla 
borators Dartigucs and Georges loronoff uho have 
performed hundreds of grafting operations and nUo to 
n number of others Among the hitler arc Baudet, 
attached to the surgical services of tarious Pans hos 
pilals Professor Bochcr, tur^con of (he hospitals of 
Bordcmii Cochez surgeon of the Ao^pi/nls nt /Uptcri 
Ic Gatdher, hospital 5»rr;co/i «/ Paris Lnmhrcl, sur 
gcon at the hospitals of Lille Lalis Bey hospital sur 
geon at Alexandria Eq^pt ^larro, hospital surgeon at 
'} unn A’ Pende collaboralmq with Luigi Durante 
surgeon at the hospitals of Genoa Prall hospital sur 
gcon at Nice Schleicr, of Vienna Spurr, surgeon at the 
hospitals of Buenos Aires , Dehdjct Sabit, hospital 
surgeon aL Constantinople Tufficr hospital surgeon at 
Pans Max Thorcl , surgeon al the /Imcncnn Hospital 
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Chic(t(jo , Bclmiio ](ilveide, liospilnJ mrcjcon nf Uio dc 
Janeiro , Fevrero VeJn'^co, of Madrid ; ]\Iadiirciro, of 
Lisbon, Carlos Foiles, of Porlo, Poiliujal, Edunn 
Creed al 1 aJparaiso , Le Poy des Baires a( Hanoi , Fian- 
ci'^J M CailhyandJ Beenp al San Francisco , 0 Gihier 
Bamhand al Paris , and a luwiher of olher roinpclcnf 
siir peons and invcsligaloi s 



Technique employed by S Voronoff 
in testicular grafting 

In till" loclmi(|np llim nu nrlnin nil(.« niu«t 

Ik) ‘ilntlK olt'<Lr\tHl cornet nuiv tlio ilonor nnitnn) tho 
OJK^nll^c nrl nnd tljc rcrtixrr of Ilic gmfl 

ic^port lo tlio <!onor nniinni, Ihc O|>rmli\o act 
il«cU nnd !hc nanii^ iiiitinni llic^e rtnnol be 

dispcn C(1 \« nil OjK‘rnli\c l\pc nnc nmII Inki U'<li 

enhr Imnvplnnlntion from llio nj>o lo innii ubuh nmi 
M erc Uk 3 Hr-'l to rcconiinend 

I III I l-K i OM I IIMV Tin DONOR 

q) /(K>lo(jtcnl xiDuhtrtly It In*' been rlinrK rslnbli'^h 
e<l llml nulOr. mN vonToiI nlmo^l nlunN^ tluL 
IioniopTnfls ‘-urreed oflcii niul Hint holrro ‘*uc 

ccc<l hut rnrcK 

AdIo-jjTtjIIs cMipIo\c<l Irp<|ir(nlh nnd wt'i)i grenl 
success NMth respect to tlio nkiii lioiu'* cnrlilngo or 
ortiailnlioii'' lin>c nlino'-l no npplKntion lo Ibo endo 
cnnc glniids tlic pre*‘ir\nlion of nnIucIi i'< c*'*=pnlinl to 
tlio proper life of c>crN org«ni‘'m llclcio gmfls lm\o 
no pmclicnl ulilil\ on nrcoiiiil of tlio difficult} of 
nbLoinin^ oik] oppUiii^ siiilnhlo innlonnl Ml studies 
concerned nmHi tronsplunlnlion should ospcciulh consid 
cr homo grafts nnIucIi nro cn«il} olitnincfl nnd nppliod 
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ulien the ncces5ar\ Iccliniral condihon-^ aic clnl\ oh^-on- 

• % 

eel. AAilli respect to I lie leplaconionl of an ali'^enl prland 
or tlie supplcmenliiig of a definenl "land in man. 
the supreme olijecl of oui it maA. be ^er^ lea- 

clil) undei stood fliat "landulai Iiomo-iriafI*' aic Init aci\ 
iaie]\ applicalilc for, saAe in acia laic ca'^c'^. it is imjio'^- 
siblc to make use of the oipran*^ of one indiAidual foi 
transplantation into the or£ram<m of anotlioi. 

In AicAA of this difficullA, aao liaAe ‘'elected, as a donor 
animal pos'^essing the close''t zoological sllnllaIil^ AAitli 
man, the antliiopoid ape. aaIiicIi most ne.nl\ aj)})! oaclies 
the human species in the liiglilA jieifecled dcAclojmienl 
of its tissues and in its intimate liunioial (li(>mi‘'m Jn 
making giafts of the endoenne glands of Ihese laigei 
apes, aaIucIi aic closch i elated aaiIIi man, anatomically 
and pliAsiologicallA , the giafl cinjiloAcd is leallA not 
a hcloio-gi'aft, hut a graft Ix'tAAeen tAAo cIo^pIa i elated 
Species, such as inaA he made hetneen the dog and AAolf 
oi hctAAcen the rahhit and the haie. 

The giaft emploAcd hclAAoen sjxmmp^ so elospis i elated 
as tlii^- i'- APIA fai fioiii the het(*i()-"iaft and on the 
othei hand is (Io^pIa lelated to the homo-gi aft. It iiuia 
he teiined “honieo-m aft the oigans of one ‘.peen". 
lindiii" identical (onditioiis of life m the oigani‘'m of a 
neaiK allied sperie'' 

'1 he a"e of the ape enipln\ei| nei'd^- aiiipk' (on^ideia* 
lion \niniaK aaIucIi aie loo Aounir aini (MiiploAed 
h(‘foie the e-lahli'-hment of pnheilA .ind the |)io(hulion 
of ft(>" hoimonie '.prielif»n aie un-iiilahk- Neille'i 
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cnn nnimiils mod grafting rcquircinonls if llic) 
nrc loo old nnd producing loo Iilllc, or no, Iiormonic 
‘=ccrclion 

Being uiinldo lo dcltmiinc llio exnct ago of llio Inrger 
monkc^s A\o lm^o ntquiro<I lliroiigli long c^ericnce 
n knowledge of certain landmark** or clmraclors per 
milling us lo determino A^llclllc^ tlio gnen moiiko) is 
adult or \oung \\c c‘*!nhli'*li tins jioiiit 1 )) means of 
tlio canine Icelli, ^^llIcll <*hon!d lie much longer lhan 
fhc incisors and of n hgJit ncIIow colour When the 
caumes nnd mci*!or 8 arc al llio **nmo le\cl, the fact 
sllo^^s Hint (he animal has not ^cl atinined puhcrl) 
Teeth of dark or l)hcki«h hue conslitulc n sign of ago 

Sections of the Ic^iticlcs lia\o conflnncil the«o jxnnls 
The pulp of llic Noiing «imian Icxhclc has the colour of 
fresh huller mIuIc lhat of aged apes i« dark grajish, or 
blackish in hue ilio cells being ln^odcd h) piginonla 
lion which 1** clinrnclcnslic of old ago in lh{r=o organs 
Salisfaclon hcnllh of Iho inonko\s must, nnlurall), ho 
A-onfied h> sufficicnlh prolonged ohsorAalion after their 
a^^l^nI from Afncn Espcciall) -would -wo cmphasiro 
the absolute ncco3ml\ for blood examination nindo in 
order lo xenfj the absence of 'Spirochetosis with which 
the monkos are somolinics afTcdcd in the nhsonco of 
an} signs of the infection Wo nc\cr make u‘*o of any 
animal which I1Q3 not been proMOusl) examined at the 
Pasteur Institute and our example *>hould ho followed Jiy 
all wlio practise grafting of Ihis kind 

Operation upon the monkc} for extraction of llie 
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Icshclcv fiom (lie ‘^ciolum. piescnl'^ nolliinn- of sporini 
infoic^i. Il maA he leniaikcd, llo^^c^eI, lhal Ihe ‘^cto- 
lum of Ihc Tiioiikcv is small and lhal llic lesfiHo<? he 
\ciN clo'^c lo llic roof of flic peni'' Tiio inpioilani 
point con''isl< of Ihc manner of Ircahiif: liie fe‘-lirle of 
flic monkc\ foi gi a fling- pmpo^C'^. foi lijinn d ‘'Ucres'' 
oi failiiic of fhc iriafl may depend 

\Mien lil)eialed from ils ciiAclopes Ihe le‘'licle should 
remain alhuhed lo ils ^asc^lal pedirle mild giafling i< 
eompleled, in oirloi lhal llie mlcnnjilinn of Ihe life of 
I lie giafK dm mg I hen haii'^fci fiom one oi ganimi lo 
the olher ma\ he lodueed lo a minimal jieiiod nol 
cxccedmir one or l^^o miimfe''. 

'Hic hrdoloiTK al exammalion of a gl.iml delarh(Hl 
fiom if‘' -va^rulai eonneclion*: and jne^-eMed for ‘-ome 
hour*' oi daNv m a •^mlahle ‘'olulion oi in cold '-loiaire. 
ie\eal‘' nolhinir ‘'jiefial m iK eellnlai sliiiclme (damN 
<0 ])Te‘-ei\ed ma\ he ncefnlK emjdoNed foi ojiolheia- 
jieiiru' pinpo^e^ 01 foi Ihe piepaialion of jioMdei'' 01 
e\l]a(l‘: hill lhe\ .ne mi''Uilahle foi Ln.iflimr. 

'rile eelk jio^'-e*-'; ^omelhinir olhei than Iheii hi'-lolo- 
gieal a^iurl 'I’Iipn po-'-e^*' life iini‘-ihl(' mieio'-copi- 
ralK. Il 1'' Ihe life of Ihe < elN mIihIi mii'-l he pie^-CMed 
limin'.'- Ihe lian^-fei fiom one 01 L^'mi'■m lo anolhei The 
diminished hioloiiii al a(li\il> of ,1 irland ^^hM‘h ino- 
menial il\ didai lied fiom iK i onnei liinn' nia\ hi' inlensi- 
fied h\ siiffiniMil hloorl snpph hnl Ihe laller ran iiomm 
K' vlnii* de.td lelK lo life I'ApeiieiHi' has (jniLdil ns 
lhal le-nmjdion of Ihe life of llii idand nheii il is -.nafl- 
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c<l nnd tlicroforo llic muiniciiniicc of hiolop^iml coiili 
lunh, ro<|uiro prncticiilU in’^lniiUtneoits trnn'^fcr from 
tlio donor to Ihc rccei\cr 

On rcinoMd from it'' rccc''’^ Iho tesliclo is fir^l sopa 
rated from tlic opididsmi'i m order to lca\c onl> llio 
pli nd for pnfling The ^Innd it then diMilctl into 
fmgmi.iit'* ■\\hicli nro ‘^upplieil n** tlip\ niti rccjinrcd, 
■\Nlnlo remaining con<ilantI\ iirualc<l ^\tlh Mood dtrn- 
ckI from the ■\a‘;cn\nr jKxfnlc The m7c ol llic frapncnls 
IS of frronl imporlniKx \ii experience of nearlv Iwciit) 
xoarv lm« proxorl llml it 1*1 not pmctimble to treat nil 
endocrine ^luiuN in llic «nmo unx 

In the process of graflin" the helinMour of the cells 
of different glands differs ncconlmg to the gland 
cmploNcd The «uprarcnnl glnnd for example XNlicn 
transplanted cillicr in enlircl\ or I)\ Mnnllor or Inr- 
ger fragment'* becomes nb-'Orbod with «nrpri'5ing rapid 
it\ in a feu dnjs onl\ fuo xenrs dcsoled to oxpon 
menls upon a largo number of nmrnnls Iinxo shoxxn us 
that the exlromcl) ditTorcnlintcd and fine!} doxclopcKl 
cells of tins gland cannot pre^erxo llicir xilnlit) during 
the dclax of some hours rcqiiire<l for the fonnntion of 
a nexx XQScular supplx Tlio siiprorcnals can lio grafted 
onl) b) anastomosing tlicir xo*:''els directh, b) the Car 
rel method 

The tlixToid on tlio contrarx mav bo readil) grafted 
either b) implanting largo fragments or bits no larger 
than the bead of a pm bj using tlio tecliniquo of Kris 
tmni riio latter procedure is inapplicable to tlio ox a 
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lies or Icslicle''. Small frarrmciils of llio'^e irland'^ 

herome ic^oihofl aci\ rapidh, ^cl llic olliei o\liemo 

ib equally unacccplahlc L‘iuliil\ laice fia^nionl*' of I lie 

iesliclo uiiderpro neciosis hcraiisc IIion aic iiol irriiraled 

llii ouiilioiil llieii Giiliic iliirkncb'' 1)\ llie llc^^l^ foirncfl 

• » 

■Ncssch ^^hicll are pioduced amIIi our Icrliniqiie, liul 
^^llicll j)0^<'ebs onl\ a limilcd capacih for peiiolialin^ 
tibsuc I’oi ll)C:^c loasoiib, llicicforo, fia^menlb Ti‘-ed 
for irrafliii'T lie neitliei loo Miiall iior loo larpro 

Jlibloloiriral cxaminaliou'' of llic ijrafl'^ al ■vaiioii'; ‘•laijes 
of llieii de^olopmenl lla^e ‘'Iio\mi llial. in orrlei U) poi- 
mil llic new Mood ‘'iippK domed from the lio<l lo 
loacli all of llie lian‘«planled Ldandnlai ‘5ul)‘'lan(’0, llio 
lliirkno'''' of llie iiiafl ‘■lionld nol exceed one renlimeler 

\Mien enqiloxinir llie ielalnel\ small le‘'liele of Ihe 
cliimjian/ce or llie CMioceplialon^' a[)e. il vnfnre‘' lo 
(liMde llie le'-lick* into foin eipial paiK 1 )n inri''ini.’’ m 
Iwo diieclion‘=, lii^'l splillm”’ llie l(’‘'li(le al iK nnddU' 
and llien sepaialinpr each half inlo Iwo paiK Ilowe\er. 
frajLrmcnN ‘■o ohlaincd aie ‘-lill loo Ihick, and aie 
wedirO'^-hajicd. liKe "^lice^- of melon i'Iwl’''' i and :>1 I'l), 
'I’lie <haip ediK’ "honM he liinnned fl.il willi Ihe h- 
‘^OT*^ lo lea\e a lhi< kne>^ of ahoni one cerilrmelcf 
('1‘V. d) lli^loln:.>'i« al mh lion'' hliow lhal ‘'onii* of lln* 
newlv foinied ^e•"•”l'' peneliah' Ihe isr.iFl llnonirli Ihf' 
alhn^dne.i II i^ Iheiefoie wc‘11 lo '•iaiif\ Ihf- alhnidne i 

I 11m hum liL'iiti* ‘iMUMtif Um %trioii. m-. - «>f tli' ^nft 1i>%. ■ i. 

tik.ii fruni tiM w.-fk //m /.VfMM.’f h/ I/h Oru 7 /iUMi. In uiir ItM M.l umI 

, I>1I iImm lO t , I> irli;.’iM • 





Fiq 1 — OPERATION ON THE Sir*\IAN DONOR 
Divldon oi the almion tosUcle into four grafts 

Abo\e llic flffiiic al IIk* IrfI »1 iob IIil. tc*t!clc alliclictl lo Hio ipcniia 
li coni tlio lualcj ^aglIulN ic*cclrd and tlio cpldldsnilt dclachrd 

TUc flfpjic nt IIk) right ilioiv^ llio lenticular o\olt] luijicndcd h) tlic 
ipcrtnallc coid isltli coniplele icncctlon of iho tunica ^n^tla]li anil the 
Nalarieta opidldyniii and dnldcd into two equal paili 

Iklow llie figure »lioai the right liolf *1111 entire of the ilmlan tCf 
tide the left lulf being divided to form tao gndli 
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OPERATION ON THE SIMIAN DONOR 
Making the simian graft. 

On llic I<’fl llic ill l.u In d frr.ifl, mi-wiiI fiotn iK .'illiii;.'ini' d .t«jii 1 1 On 
Ihi* ri^Iil, till* di I.K In d frnfl, Miuid fimn il- iniljm «idi , \nIiii|i i * Io 
hi; .ipplnd lo llio piiicl.d I.ncr of lliu liiniti ' 


8 





Fio 3 


OPERATION ON THE SIMIAN DONOR 
Sliaping tbe EimiaD gralt 

llic lallailar pulp Ii often mlundanl Some of it may be rtunoAcd 
witb llic cuned teimut to mluce the tblckactt of the graft to about one 
centimeter 
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invarial)l> sclecled, namely, the scrotum, for ilic im- 
planlalioii of oui iesliciilar grafts. 


n. Rules co>cerm,ag the receiver 

a) Fixation oj iJie graft — TJieie is thus no doubt 
that llie graft sliould be made AMtliin the sciotum, but 
just Avliat site should be selected ^ For determining 
Ibis point, it has been necessai'A', fiist of all, to ascertain 
bow a graft, or, in other AAords, tJie siiMna] of a lians- 
planted gland, may be secured 

TJie studies by Caircl and our OAvn experimental aaoiIc, 
dating fiom i()io, have sboxvn us that the life of a 
transplanted gland is intimately connected xA'illi its 
blood supjil) y\s our purpose xvas not the icmoval of 
existing oigans and tlieir icplacemcnt by oigans laben 
from anotbci organism, ayc could not rcsoi I to the 
diroct anastomo'^is of vessels. At all eAcnIs, IJiis i^' 
impiachcable because of the sm.ill cabbie of Ibo sper- 
matic Acs^-cls supply in£r the lesliclc‘' Imi obtaining 
tnie giafK under the unfaAoiirable conditions jiicsenl. 
it AAas neccs‘<aiA to find a AAay of pioducing- the foiina- 
tion of ncAA ac-'^-cF, for noiiiisjnng a iioaa organ ^^o 
tbeiefoie conrened an idea aaIiicIj aao sliall di‘'Cn‘5s fai- 
tbci on. 

Foi the nioinent. let n^- o\amine the anatomical ‘'Inic- 
tiiro of the ‘>ciotiini, in mdci to find A\ilbin it a ‘•ile 
Avbidi i- faAOiiiable for Ibo po'^'-iblo ci(-alion of hoaa 
and mnncioiiv Foi llii^ fiuifio^o. it F oAidiaillA 
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iicccs'^nr) to sock n ti'^sne ns rich ns possible in blood 
^cs*mls from aaIucIi mn\ nn«c n now network of capil 
lanes The dnrlos, llio ccllulo-cnthroid meinbmno and 
(lie nlbiigincn contain \cn few blocxl vessels Tlio 
tunica ^ngl^nll‘5, on Ibo other hniid and especially Iho 
a\lernnl surface of its pnrictnl In\cr arc pro\idcd with n 
\cr) rich Ansciilnr sujipU In fact, this membmno may 
bo idcnliflcd h\ Iho numerous \c«sg1s which ramitj in 
il and coicr it complclel) Snic for tins well irngnlcd 
site there rcinnin-< onK the testicular pulp, or llio 
glandular stniclurc itself, ns n region proiidcil with 
siifRciciU blood suppK 

However our lon^ cxpenenco in general surgery lias 
taught us the nsks ncconipanNing incision of Ibo lesticlo 
consisting of bcmorrhngc and Ibo con«c<iucnl produc 
lion of cicatricial Incts wliitli nre injurious to losli 
cular Mtalilv Our first nini sliould c^ulcnll^ bo “pn 
mum non noccrc " Ueforo reiving upon new loslicics, 
it were priulcnl not (o injure those already existing 
Bv nllcmpling inijilnnlntion vnllim Ibo lesticlo itself 
only insigiuficanl fragments could bo introduced 
without absurdly evacuating more or less of tho exist 
ing glandular pulp 

Tlio onl\ silo available within the scrotum for the 
implantation of tho grafts is ovidcnllv tho lumca vagi- 
nalis and cspcciallv tlic cxiornol surface of its panotal 
laver Horc then the grafts must bo attached Tlio 
internal surface of the panelnl Inver can bo employed 
for tins purpose onlv in rare coses os when hvdrocole 
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the suiAiAal of a ne^^ gland taken fiom anolhei orga- 
nism It continues to Ine and peiform its function in 
the organism to ^^lllch it has been transfeiied and to 
secrete its hormone regulailv dining a certain numbei 
of ;sears ^^e liaAe based this principal opeiatiAC act, 
AAhich is the determining factor m gi aflmg, upon the 
folloAAing piinciples 

Lning matter reacts in diffeient ^^a^s, according to 
the conditions m AAhich it is placed. For example, a 
modification in the normal rlnthm and functioning of 
a ghen organ, produced by congestion, alters the 
aspect and action of the organ 0\Mng, thus, to con- 
gestion or inflammation, of anv origin AAhate\er, the 
floAV of lilood to the organ is inci eased, the local arieiies 
become engorged, the lilood can no longci ho contained 
AA'ithin the vessels and first infiltrates llic neighbouring 
tissues and tlien foinis iicaa channels In this AAaA neA\ 
capillaries at fust occur, somcAAhat laigei aossoIs arc 
next fonned and an enliic iigaa nctAAOik i‘^ finallA pio- 
duced Renal congestion ronslilulcs an excellent 
example of this process 

Under special conditions. Ilien. iicaa acs'^cF ninx he 
formed and aac need onlx find Axax^ of producing these 
conditions arfificiallx at the nle ^elected for giaffing 
The method Axhich aac found applicable pioAcd to be 
xeiA simple, consislinsr only of piodiiciner irritation of 
the surface of the tunica Aairiiiali'? Iia ‘^carifAing it Axith 
the tip of the knife or bx ‘:crat(hini: it Axitli a needle 
(Fie- 0). In this aaha conire^tion, Axlnch i^'. iiaturallA, 
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PreparaUon for fLcation ol Ui6 gralta and IsolaUon of 
Uie narietal layer of the tunica vaglnalla 

Tltc ccllulo nbroiii nicnil»raDc bcinff dlvUcd ^cillcully tlio lunJca 
TBRlrwli' •llacbcd by cellular trncU i* loo^octl iMth mned kIuoii 
Tlic grifli mill be placed in e#cli lateral alnua produced b\ the dclaclimcnt 

T9 
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aseplic, is broiiglii about and continues for sc^clal 
da^s, ncAv blood vessels beini^ foimcd 7'Jicv maA often 
be encountered m tlie glandular substance of the grafts 
as early as the fourth day folloAAing transplantation, 
while the Acssels oiiginall> present in the grafts often 
resume Ibeii function of com eying blood AAilbin a ver) 
fcAY daAS after opeialion. Conditions peimitting surMval 
of the grafts being thus assured, it leinained to find the 
best circumstances for fully utilizing them. 

With this end is AieAV, it AA'as first necessary to estab- 
lish the relation bei\Acen the quantity of lilood requir- 
ed for maintaining tlic life of the cells of Ibo giaft and 
the capacity of the Aaginal surface to suppl} Ibis quan- 
tity Tins 1 elation could be established onl> liy expe- 
rimenting. After many tiials, XAe Icaincd that the 
thickness of each graft should not exceed one centi- 
meter and that not more than tAAO grafts should be 
implanted upon each tunica vaginalis. If the ginft‘' be 
more numeioiis than this, Ihcir Aasciilai ‘'uppl_\ is insuf- 
ficient, they nndeigo necrosis and arc icsorbcd as aic 
oiganic foicign bodies, haAing no Aiablc connertions 
AAitb the iccciAiiig oigaiiism 'J'lio tA\o giafts in ques- 
tion, tiimmod as dcsfiibcd abo\c, mnst be placed aaIiIi 
then glandnlai ^ni faces cIoscIa in contact Avith the 
exteinal sniface of the tunica Aaginalis, aaIucIi has been 
snitabl\ jnejiaied to leeciAC them 'I’Iica innsl lie aafII 
apail. not in contact 

The ‘>111 face of the tunica, AAbieh i- to giAo lise to 
the ucaaIa foiined Ae‘«‘-'‘K. must be (jiiili’ fiee about the 
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OPERATION ON THE HUMAN RECEIVER 
Freshening the gralUng surlace by scarlllcaUon 

Thl^ ii llio most imporlQiil and cilUcpl poinl of tho opcifition Hero 
«carlflc*tliii U being pcifoiiiicd llic Uj) of Ihc knife Tbe point of 
« Rc^eidln needle ni*) alto be u»cd 
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Physiological phenomena observed 
after grafbng 


IlaMng fiilh described oiir Iccliniquc, >\c sbnll now 
present Uio pbjsiologicnl plicnomcnn ^^l^ch wo lm^o 
observed after grafting opcralions m ^^blc}^ this toch 
niquo tins been cniploNcd 

In the majont) of coses marked ps)clncal and sexual 
oxcilntion occurs m man dunng Uio first few days fol 
losing testicular (mnsplnnlnlion The patients bcliovi 
that this abrupt plioiiomenon is a sign of Uio licncficio 
offccis of tho procedure I^o^^•ovo^, Uicsc results conli 
nuo only for a few days and llio supposed good cfTccl 
rapidly dimimsh and usually completely disappear Fo 
tho first two monllis and often dunng the first thro 
raonllis after grafting llio palionl £X7>crjonccs no bonefi 
aal effect >Nhalo\or, at least so for os objeclno ovidono 
13 concerned Tins penod is one of disappointment 
disillusion and discouragemonl, and commonly folIo^^ 
the enthusiasm present dunng the immediately carl; 
penod 

However, the satisfaction and pleasure of tho potion 
become so much the greater later on In the course o 
two or llireo months marked impro\omeQt m the psy 
chic functions occurs especially m physiaans and othe 
mdiMduals who are lughly developed intellectually 
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There are improvemenlb in memory , giealcr apliludo for 
mental labour and greater facility for intellectual effort. 
Al the same time, the genital functions become moic 
actiAe and a general condition and sensation of aycH- 
being occur. Such are the earlier phenomena oliscnod 

More concrefo e^idencc soon appears. Tiie 
nomy undergoes a change, the cncs become brighlei, 
the skin is firmer, more clastic and of belter colon?, 
some of the AATinkles disappear and the face c\pie‘'Se‘; 
a certain euphoria. A remarkable effect noted b) man) 
obser\crs is increa^^ed acti\itA of the pilar s)stem, espe- 
cially in parts Avlierc the hair) growth i*? an e\)denc.(‘ of 
masculine virility, such as the beard, the front of the 
chest, the abdominal linea alba and the puliie legion. 
The hair gro^^s freely, i^ of gloss) appearance and it*; 
colour i«: sometime': that orignnnll) present The ctTecIs 
upon the hair arc due to the graft, and '^)lcl\ to I lie 
"raft, since the hair of icgions go^e^ncd !)>, tlie lIiMoifl 
secretion, such as tJie e^cbro^^s, e)oIashcs and haii of 
the scalp, is not alTecled xModl^icalio^‘^ and simitar chan- 
ges afTccting the hair) gionth occur also in s)icpp, in 
A\liich the wool become'- more abundant and of liellei 
qualiK after g^'aftinL^ 

'hhe ireneral ntlitude and appearame of llie grafted 
individual become more )Onlliful, the enfeebled hod) 
betomes more Aigorou'-. tonu'- and mu'-cidai for? e 
increase (as sIioanu lioth ‘•nbiecli\el) ami objectiAcl). b\ 
ihnainomelr) ) and moAement- aie more ‘•npiile and 
Mire. The s,jl,rnlaneous fat iargel) dimini'-lie^ 'the 
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digesti\o functions rcncct Iho improvement, tlio nppolile 
increasing, vvliilo functional goslnc dilatation, gn^tro- 
mlcslinal flalulenco and atonic constipation diminish and 
oven vvlioll) disappeor omng to increased lonicilN of the 
smooth muscle tissue 

With respoot to the circulator) S)Slem, the mo«l sur- 
prising effect IS the conslanll) observed loNvcnng of 
blood pressure m individuals nfrccteil with h)'pcrtcn'*ion 
Explanation of the mcchamsm of tins result is difficult 
Possibh it ma\ ho duo to increased tomcat) of the snioll 
vessels or of the structures regulating blood pressure, 
or, again, the newl) mlroduced testicular hormone mav, 
perlmps, havo an inlubitno action upon the adrenal 
secretion tlie morpliologicol ond ph)siological increase 
of which occurs regularly m old age 

Improvement in unnar) evacuation so frcquentl) di«- 
lurbod m old age b) vesical otoov ond accorapon)ing 
proslatic livpertroph) is also produced As n result, 
d)3una and pollokiuna dimmish and oven disappear 
This phenomenon may be partly assigned to mcreosed 
tomatv m the muscular fibres of Iho bladder and parti) 
to VTcanous dimmution m prostalic congestion Manv 
pathologists consider proslabc congestion and h)pertro- 
phy as compensative phenomeno, from the hormonal ^ 
viewpoint, produced m consequonco of diminution m 
tlie endoerme secretion of the testicle (Kenneth M Wal 
kcr) 

Improvement in tlie organs of iho special senses M>mo- 
limes occurs especially m the eye and 



AN EXAMPLE OF THE EFFECT OF THE GRAFTING PROCEDURE 

Before operation 
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ent/rtnf tr.thrrtn vr.’irt: 






3 *’ 


TCSTICLLMI r.RAlTING mOAl \IM, rO MAA 


cases of piGsb>opia This favourable effect is j)robabl\ 
due to increased tonicity of the ciliary muscles. 

Finally, functional and biological tests sllo^Y the occui - 
rcnce of fa^ourable changes in the general metabolism 
Cholesterin and urea become diminished, the basal iiietn- 
bolism rises and gl^ccmia and glycosuiia decline in cases 
of diabetes accompanied by In pci tension 

\ gencial sur^e_\ of the lesulls indicates that the 
faAOuiablc phenomena desciibed aboAe, appealing a few 
months aftei operation, peisist fiom thiec to n\c 
\eais \ftei this time, the morphologic and dMiaino- 
g(MU( effects pioduccd b\ the giaft begin to dnninnh, 
and ronipleteh disappear aftei the fifth oi si\ili \cai 

I.et in non examine the sinictnrc of the Luafts dining 
Ihcii life nithiii the oigaiusin to nhich they In'ne been 
liaiisplanted and let us also learn whether their c^olutioIl 
doe^' not piesent phases nhich arc capable of explaining 
the series of ph\sioiog'ical phenomena folloniriir the 
irrafting pi ocedui c fi). 


I llu liciii' pnfl* 111'-’ l"‘«' ni»l' 
in j.irt l>' I'l'li', j-rt pinlor nt tli 


III jurt ii\ \ (ii'-ii' rr 

< -'ll' , I il- I r tft' ' 


III I 



A descriptive study of testicular grafts 
removed at intervals ranging from a 
few hours to four and one-half years 
after transplantahon 

Before prcbcnlin^ tlic findings denied fioni llio exnin 
motion of luslologicnl *ccIion«» of ‘^union gmfls rcmo\ 
ed from the liumnii lio«l tliree nnd four niid one 
holt )cars after transplnnlalion, bclicxo lliat it "NNdl 
be useful to stud^ sections of grofts rcmo\od from diffc 
rent nmninh at intervals ranging from n few hours to two 
jenrs TJio evolution of tho grafts, Bins prc?scntcd histo 
logicallv in an unbroken «crics ranging from IwcntN 
four hours to four nnd one Indf jears, will Unis appear 
prociscU m a manner ‘allowing nil tho evolutional plia^es 
which the graft*! undergo from Ihc moment of thoir im 
plantation 

It IS quite supoifiuous to give n detailed dc'jcnplion of 
Ujo Jiundrcds of «»cctJons wind) nclfcrer nnd one of us 
have made since 1017 Our sludv will therefore deal 
only wnlh features rtpre‘*ciding tho most characlenslic 
phases of the lustological evolution 
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1. Homoplastic graft, Dog N° 162. 

Graft removed after 24 hours (November 17, 1928). 

A. M\cnoscoi>ic uL'^cniPi ION, — Grnfl. i;> niiii. lonir, 
6 iiini AM(lc and ') nini. Iliirk, Uf i eddish-;. 
colour and fiiin anrl ela‘'fir ( on‘^i‘5tpnr\. 

— 'J’lxiiMoT i: — Fixed in Zcnkcr-Iloil\ solnlion 
and fonnol-annnoniuni Inoinido Sorlinns i ton nnna 
Iliirk taken fioin piece'' imbedded in paiaffin, and h ini- 
cra thick taken fioin fio/cn section*: Stained mih 
heniatow Iin-en‘-in-orjin£re. Ian Gie-nn AIaIIoi\ aiul 
Sudan III 

(1 '\Ii(nu)''( ()i>ic i)i.<(:ripi inx — a) Toimi/rafilur 

cj ntiuiKil ton ^li^ro^<'ojle Zei'-'^. ol)je<'li\(' ill nun dou- 
ide orulai Mobili X" in 

'riie^^i.ifl lelainv a juacdnallx noimal <-liU(lun' and its 
antdomifal independence. Iheic bcinir no li''‘-ulai «on- 
nc( lion b(‘l\xccn it and the ll‘•‘•ue of llic ho'l ll'i”'' f’ .uid 
id) 1 lie fexx ''pei'ial dc|:nls pic'cnl aie llie folloxxinir 
the libioiis ofr-Iifjot- of (he aihuuinea aie ‘'IiU'hllN di-- 
lended and '>cp.ua(ed, the <'(»Iini:cn fihnl^ heifiL'^ '■wrillffi 
<ind pal (In lendcied indixidiial. iJclwccri thc-f tihiocv 
plal(‘^. (he nuclei of nbiohla<-l-. -unonrided h\ a liii'* 
•c>\\philn hfiolci of f \ topla''!!! aicilc.irci and nioi c i* cfu- 
i.ir, I he ‘•eiiiinih I oil' lubiilf'. iouikI fu ox.il m Mr*--- 
'I'^Ikui pM 'enl (he ii-u.d diainclej of i.»o to -'oo iniii.i 
*lhen incmhian.i piopiii i^ inl.n t ainl lien . oiil* nl . on- 
-I'l' of I e)b of full xilalilx nhit h till lie* luhni' ' etne. t 




Fm 19 


Testicular gralt removed alter 24 hours 

(Ertlarpem^nl 4o diamtltn ) 

I The albagtnea ol lltc grtfv — 9 ‘^^mlnlfcrom lubuin — 5 Sp*« 
produced Lv inDllrnUoii erf pbima — 4 iDterMminiferous conneclUo 
tl-^uc — 6 Cellubr {nOItraltoD — f Cooneclive tliiue from tlw 
ho«t — Dilated ^e«»e) perintmUr iDQltrellon 


^5 
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coniplelelv. A cliaiacleiislic fad is llio soparalinn of 
llic lubiilcs, 'v^lncll aic iioiniallv lanircnl lo oacli oIIkm . 
^^ilh vcn lilllc inloisp.uo liardK nioie Ilian two oi 
tin CO inicia aciO‘'S, ^^lnle the tuhiiles of llio sedioiis lie 
4o to ()o micra apart The inici tnhnlar spaces are hut 
pa^tia11^ occupied b) loose connective li<«!nc, most of the 
spaces being einplv oi partlv subdivided bv libions 
filaments The appearance ‘^iiLrc’C'^t^ that the ‘reparation of 
the tubules was pioduced mecbanicallv bv inliltiation 
with liquid, of wliicli trace‘s lemain aftei the dehvdralinir 
pioc'ess of the lii‘'toloirical Icchmcpic 

M the periphciv of the iriaft, in the leirion of it*' 
attac'hinent. the intiMiuhular ‘spaces contain nnmeion*' 
jiolvnucleais, pla‘>inocv te^ and led celK, ‘rhovving an 
evident leiidencv lo nifilliale the li‘-‘-n(' cenliipclallv. 
'file inlei -eininifei ou'r connective li*'‘-ue i‘- lepie^iMiled 
In vvidelv ‘■ejiaialed fibie‘- bv adult conneclive-ln‘'UO 
( clK and bv a veiv hnv of the inIcM ‘•lilial celh of Levdig 
'fhiOULdiout the iMitiie ‘•eclion, •'Caic'clv iiioie than two 
or ihiec of llu’^e (elb inav be jclrMilified. and Iho^-c’ not 
verv ‘rinelv. 

'file liO'rl lirTviic v|i()\\s nolhiiiL'^ pailKulai sav<* i dila- 
tation of the ve‘-‘:el‘-. niO'-t of which .in* ‘riiiiounded hv 
numerom element'- whuh have* miirialed fioni the 
blood, 'flieie nie sltinirr. aiul iinilnle'- of jiolvimcleai 
(ell- ,uid a f«*w pla-iiM cell- -catteicd .tninni: the r nn- 
iiei li\c-ti--ue fibie-, e-p*Mia)!v tovvaid the i(‘i:i(»n nj»on 
whiih the 'j’l.tfl i- atlai lied 

In ('.vhihufir cj'ituimiluin Muni-iope, nil- 




Testicular gralt removed alter 24 hoiirs 

(CnJargemtnt i8o dIamtUn ) 

I Scmlnilcrou* lubulc — a Inlmllllal coDoeclhe tliiue — i Space 
produced b) indllnUon of platmo 
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mersion objective, double Mobili ocular N° i 5 , enlarge- 
ment 2 000 diameters 

The structure of the seminiferous tubules is almost 
normal (Fig. i 4 j The -vvalls are almost intact. At cer- 
tain points, their structure is discontinuous, ov\ing to 
abnormal distension and separation of the fibres All 
generations of the seminal cells occur ■within the tubules, 
the spermatids being especially abundant and almost 
•wiiolly filling the tubular lumen The numerous spei- 
matozoa he mostly in the central portion, but many of 
them have infiltrated into other regions, wiiere they he 
amid other seminal cells The cells of Sertoli piesent 
nothing abnormal, except that the usual appearance 
of the “candelabra”, due to collections of the spei- 
matozoa about the thinned-out portion of the cells, is 
absent TJie cytoplasm of the spermatogonia and the 
Sertoli cells contains numerous vacuoles and fuchsino- 
philic granules. The method of Regaud shoAvs that the 
same cells also contain mitochondrial granulations 
grouped about the nucleus, especially m the infia-nu- 
clear region, the part of the cell lying nearest to the 
membrana propria being considered the base 

Rod-like, cr^^stalline formations occur in some of the 
cells, especially the Sertoli cells Frozen sections stain- 
ed will Sudan and scharlach show numerous sphe- 
rules of neutral fat. In the inteilubulai tissue, the 
fibro-conneclive-tissLie elements show nothing special 
Even minute examination leveals only two oi three 
clearh cliaracleristic cells of Leydig 




Testicular graft removad alter 24 houra 

([mnten{on objective enlBiTjemenl i kw diametert ) 


Appeannee of a Memlntjerous labulc and oj Hie InterttUlal tlsiae 
1 Mcmbnna propria of tb© H-mlnlfeTOai tabul© layen tcparalcd — 
a Sertoli cell — 3 Spomatogoob — 4 Spennatocyle — 6 Sper 
maUd — 6 Spcrmalcwooii — 7 IntcnUlbl conoectlT© Utine (flbrc*i 
— 8 rpIthdWd cell (Leydfg?) — g Plaiitm cclL — 10 CoaDCctlro 
titfue cell — II Space produced by InfUlralion rrith plainm 
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Between the periplieral tubules occur very numerous 
cells derived by infiltration from the host tissue Most 
of them are neutrophilic polynuclears, the plasma cells, 
lymphocytes and red cells occurring more rarely 

Summary A graft removed aflei 24 hours presents 
the folloNNdng characters the seminiferous tubules aie 
filled with cells of normal structure The mteiTubular 
spaces are wider, the increased separation of the tubules 
being due partly to liquid infiltration (probably plasma- 
tic) and partly to cellular infiltration at the periphery of 
the graft The interstitial tissue shows no sign of alte- 
ration or proliferation 


2. Homoplastic graft, Dog N® 169. 
Removed after 4 days (November 22, 1928). 

A Macroscopic description — Graft, 8 mm long, 
5 mm wide and 4 mm thick Colour i eddish white 
firm and elastic consistency 

B Technique — Fixation Avith Zenkei-Helly and foi- 
mol-ammoninm bromide Sections of i to 3 micia from 
pieces imbedded in paraffin and stained Avilh hematoxy- 
lin-eosm-orange. Van Giesen, ]\Ialloiy and Regaiid 
Frozen sections of 5 micra, stained with Sudan 111 and 
scharlach 

C Microscopicae description — a) Topographic 
cxammaiion — Microscope, Zeiss, objeclnc iG mm , 
double Mobili ocular N° i5 



TESnCULAIl CIL\m^G inOM APE TO MA> 

Tlio graft retains mnn) chnraclcrs pormitling its rccog 
mtion, but man} special features exist, of ^^hlcIl tlio 
raorc imporlnnl follow (Figa i 5 and iG) The nlbuginoa 
of Uie graft is inDllralwl b\ numerous polynuclcars and 
plasmatic cells , its fibres are swollen TJio dimensions 
of the sommiforous tubules are still almost normal, the 
diameters ranging from iBo to aoo micro Tbo stain 
mg of the penpheral tubules indicates Ibat Uieir Mia 
hty is wholly normal Those toward the central por- 
tion of the graft present unquestionable vitaliLy in the 
first cellular 1 ft} ers, but tlie lft}nrs l}ing more centrally 
show nulol}si 3 ns indicated by bomogeneous nnd dif 
fuse stainmg pylvuosis and fragmentation of tbo nuclei 
Distances boUveon the tubules range from /jo to Co mi 
CTO, and tbo conneclwo tissue is infillrotod by numerous 
lympho-conneclne tissue cells both at ibo pcnpliery 
and Ibo contro of llie graft 

At tlio point of otlacbmcnl tissular odlicsion is bcgin- 
mng between the graft and the host tissue Many colla- 
gen fibnls and fibroblasts may bo folIowTid from one 
tissue to tbo oUior A fervv fine, newly formed capdlnnes 
occur occasionally at Ibis silo Some of the onginnl 
vessels of the graft are filled with red colls and leucocytes, 
m good condition togetlier with transplanted liematic 
cells 8 llo^vlng signs of aulolysis 
b) Cytologic examination — Abcroscopo, Zeiss, 1/12 
immersion objectwe, double Mobiii ocular N iB, enlarge- 
ment a 000 diameters 

Tlie structure of the penpheral seminiferous tubules 


T 




Fig i5 

Testicular graft removed after 4 days. 

(Enlargement 4o diameters ) 

I 'I he alhiigmcn, di«inlcgmlc(l and mPdlrntcd — 2 Penphend semini- 
ferous liihnlc, filled ^.llh Imng cells — 3 Central seminiferous luhiile, 
necrohiolic — 4 Young coniicclne tissue — 5 Cellular infillnitiori 
— f) Connective tissue from the host — 7 Dilated vessel, pcrnasciilar 
infiltration 
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TesUctilar graft removed after 4 days 

(Fnlar{^men( 180 dlanxelen ) 

I Perlpbml scmlnirercnu tubule flllcd with U^l□g celJu — a Ccnlnl 
DecrDbkftlc temlulfercms tubole. Sertoli edit itill pretcoL — 3 Inter»- 
Ulkl conDCcUve lluno — h Leococvtlc InQIlmlloo 
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is almost normal and, in many ways, comparable Avitli 
that observed after 24 hours, the well-filled circles and 
columns containing all generations of seminal cells, 
together with the rows of Seitoli cells (Fig 17). 
Most of the walls present evident discontinuity, the 
lamellar fibres being separated and ruptured at different 
sites Cells from the tubules are mingled with the 
lamellae and, at some points, they can bo traced beyond 
this limit, amid the cells of the mtersemimferous or 
interstitial connective tissue. A few polynuclears have 
also inGltrated into the distended tubular wall 

Tubules at the central part of the graft retain the Ser- 
toli cells and columns of the spermatogonia, and their 
centre is occupied by spermatozoa. Here the sperma- 
tids and spermatocytes present cytolysis, condensation, 
nuclear fragmentation and homogenization of the cylo- 
olasm. Both in the peripheial and central tubules, the 
/irst cellular layer has a clearly glandular structure, with 
abundant protoplasm, numerous vacuoles, fuchsinoplii- 
lic granulations, mitochondrial granules and crystalline 
formations. 

The interseminiferous tissue is very rich in young 
fibroblasts. The elastic and connective-tissue fibres are 
relatively few, but the collagen fibrils are very nume- 
rous. Lying between the connective tissue elements 
there occur in places, especially near llie tubules, epitlic- 
lial cells which arc isolated or form small groups, 
with large amblyochromalic nucleus and distinct nucleo- 
lus, and surrounded by abundant rUoplasm containing 



TesUciilar graft removed after 4 days 

(Enlargement i loo diametert ) 

Mcmbmno of n Kminifcnnu lubulo Ujcia loDItratcd and >MdcK 
iqmnted — a Sertoli cell — ^ SpcnnalogoTiU — £ Spcrmnloc^lc 
— 6 Spormotoroon — G Inlcniitkl (Loydip) cclli — 7 Polynuclcor 
IcDcocylc — 8 Hcd cell — n Pl*»nm cell 
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nuan;^ granulations and crystalline lods Up to a cer- 
iam point these cells may be identified as ordinary Ley- 
dig cells, but it must be noted that the tubular cells ba^e 
characters and structure veiy similar to those of these 
cells. Outside these cells, the intertubular mesenchy- 
matous elements are infiltrated from every diiection, in 
the peripheral region, as 'vvell as centrally, Avith nume- 
rous pol}muclears, lymphocytes, plasma cells and red 
cells The small vessels noted at the topographic exam- 
ination, penetrating to a depth of about i mm , arc 
limited to an endothelial Avail, covered Avith a very fine 
perithelial reticulum Their diameters range from 8 to 
12 micra At the same point of attachment, )oung 
eonnective-tissue cells are also penetrating and a iicli 
eollairen leticulum has formed and is filled Avith hema- 
tic cells derived from the host 

Summary Four days after implantation, the graft has 
the folloAAung appearance and structure the tissue of 
the graft is more or less penetrated from the tissue 
-of the host by connective tissue and vessels, Avbicli tend 
to unite the tAA^o structures The peripheral seminife- 
rous tubules, transformed ino full columns by the pro- 
liferation of the seminal cells, retain complete AitalilA 
Tubules at the central part of the graft, Avhosc fir'^t 
hiAcrs of cells (spci matogonia and Scitoli cells) lemain 
alne and intact, present signs of autolysis in the spci- 
malocjtcs and speimatids The spcimalo/oa arc ‘Situat- 
ed ccnlrallA or fit's!! iimted luegulail^, and aie of nor- 
mal aspect. 
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Hj-perplasia oI Uio counectivo lissuo predominates m 
the mlersominilerous tissue A\luch is infiltrated AMlh 
numerous hemolir cells and Ij'mplio-connectno tissue 
olcracnts Tlio isolated and grouped cells, of glandular 
aspect and similar to the Lojdig cells arc increased 
At the point of atlaclimcnt, lliero ore a fo\> ne^^l) fonti- 
ed capdlanes and some of the ongmal ^esscls ra deep- 
er parts of the graft ha\o been refilled wth blood 

3 Homoplastic graft. Dog N** 149 
Removed after 7 days (November 30, 1928) 

A MAcnoscopic oESCRimoN — Graft, 8 min long, 
B mm wde and 4 mm lliick Colour reddish ^^hlle 
conaistcnc) firm and elastic 

B Techmque — llinlion wUi Zenker Hell) and for 
mol ammonium bromide Sections of i to 3 micm 
from pieces imbedded m paraffin stained ■with licma- 
toi)Un eosin-orange Van Gicson, Mallory, Regnud 
Frown sections of B rmcm stained -nmIIi Sudan HI and. 
scharlach 

C Micnoscopio DEsempno't — a) Topographic exam 
inahon — Abcroscope Zeiss objective iC mm , double- 
Mobili ocular N iB 

In tlie graft t^^o rones ore ovidenl on first ATe^Y A 
penpheral portion belonging partly to the graft and 
portly to the point of the host 8 attaclimont, has tlio- 
staimng and morphological cliaracters tnIucIi denote- 
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vitality. A central portion is of homogeneous aspect 
after basic staining and, Avhile sh owing evidences of a 
testicular section, permits no pai’ticular structure to be 
differentiated. This region is nearly noimal (Figs. i8 
and 19). 

In the peripheral zone, the tuliules have diminished in 
size, their diameters ranging from 100 to iho micra 
They are generally round in outline, liut the latter is 
not clearly defined. Their content consists of living 
cells, of little variety. They almost wholly fill the 
tubules, yet leave a small central lumen. As already 
indicated, their walls are no longer continuous and the 
transition from tubules to intertubular spaces is difficult to 
perceive at certain points Between these tubules of the 
peripheral zone lies connective tissue, very rich in its 
own elements (young and old connective-tissue cells) and 
infiltrated cells, most of which are hematic 

Very fine blood vessels are also present in this inter- 
stitial tissue They are neNNly formed, of to to 12 micia 
m diameter and limited to endothelium and perithelium 
Original vessels of the graft are also distinguishable, and 
aie full of hemoglobinic and leucocytic cells of the 
blood. 

In the central zone, the seminal tubules are nai rowed, 
uniformly stained, and contain cellular slructuies Avliicli 
arc Aery difficult to distinguish It is a remarkable fact 
that some tubules contain, ccnlrally, a few ^^cll-^iaincvl 
heads of spermatozoa At ceilain poinl‘', the inlei- 
lubular tissue has the chaiacters dcnoling a ccriain 
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Testicular graft removed after 7 daya 

(Enlargement So diamtltrt.) 

I TUe olbttglnm of tire piifl — j DlLitrd >«id perivovrular ioflllra 
Hon — 3 Peripheral eeminUerou* tuhulo filled vdlh ll'lnp cell* — 
4 Central tcmlriifmrtn tubule oecroted — 5 CbnnccU'c limit from 
lire liofl — 0 hcrwl) foinred %-aeel penelralliifl tli* pratl — 7 Younif 
IntciKinlulfcroui IUmjc — 8 \aicu!o-conirecllve Utme /one of 
tttttchmenL 
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degree of vitality, but most of tins tissue, as ^Yell as the 
tubular tissue, is evidently degenerating 

b) Cytologic examination — jMicroscope, Zeiss, i/j2 
immersion objective, double Mobili ocular N° i 5 , 
enlargement 2 000 diameters 

^^'e examine separately the ]i\ing peripheral portion 
and the degenerated central zone. 

In the peripheral portion, tbe structuie of the semini- 
ferous tubules is nearly normal (Fig 20). The Seitoli 
cells show increased number and size, and aie full of 
vacuoles, as sIioanti by the Zenker-llelly fixation, paraffin 
imbedding and staining with hematoxylin-eosin-orange 
Numerous mitochondrial granulations are In ought out 
by the Regaud method of staining Cells of seminal t\po 
present a certain morphologic uniformity, most of them 
being lound, of i 5 to 20 micra in diameter, with a 
nucleus rich in chromatin and an evident nucleolus, the 
surrounding cytoplasm being frankly oxyphilic and 
relath ely rich in osmiophihc and fuchsinophilic granu- 
lations, 

Kai }okinetic figuies aie relati^ely infieqiiciit, hut 
S]iermato 7 oa arc fairly numerous, either at the centic of 
the tubules or infiltrated togetliei ^illi other cellular 
elements As mentioned in tlic topograpliic examina- 
tion, the mcmbrana propria of the tiihules no lomrer 
foims a continuous base, iioi is it well defined Tlic 
connecli^e ti'^suc lamellae arc much detached, xNideh 
sepal ated and scatteied about in part Tlic cells of the 




Testicular grail removed alter 7 days 

{enlargement i8o </?ome/cr» ) 

I Scnifalfcroiii lubulo contolnJng Ihlng cclU (beginnlDp of iniulir 
forrmlion) — a ScmmUcrout lubulo Mag Irnnifonncil (o ■ pKudo 
follklc — 5 Ccolral tcmlnlfcroit' UibiUc nwroLloUc (pen! icni iper 
nuilotnn) — 4 Interfcmlnjfcroui coiinccUro llwue — 6 NoTily form 
od — 6 rnnilratcd cell — Leucoc^llc barrier lowanl llio 

n«ra«tl zone — 8 Nccroblodc connecU\c Utine 
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degree of vitality, but most of this tissue, as Avell as tlie 
tubular tissue, is evidently degenerating 

b) Cytologic exiimmaiion . — Microscope, Zeiss, 1/12 
immersion objective, double Mobili ocular N“ i 5 , 
enlargement 2 000 diameteis 

examine separately the living peripheral poi lion 
and the degenerated central zone 

In the peripheral portion, the stiniclure of the semini- 
ferous tubules is nearly normal (Fig 20) TJie Seitoli 
cells shoAV increased number and size, and aic full of 
vacuoles, as sho^^^l by the Zenker-Helly fixation, paraffin 
imbedding and staining with hcmatoxylin-eosin-orangc. 
Numerous mitochondrial granulations arc lirought out 
by the Regaud method of staining Cells of seminal tvpo 
present a certain morphologic uniformity, most of them 
being round, of i 5 to 20 micra in diameter, with a 
nucleus lich in chromatin and an evident nucleolus, Ihe 
surrounding cytoplasm being frankly oxyphilic and 
relatively lich in osmiophihc and fuchsinophilic granu- 
lations. 

Kaijokinetic figuies are lelalnely infrequent, hut 
spermatozoa aie fairly numerous, either at the centre of 
the tubules 01 infiltrated together 'N’sith other cellular 
elements As mentioned in the topographic examina- 
tion, the membrana propiia of the tuhulcs no longer 
foims a continuous base, noi is it xx’ell defined. Ibe 
connectnc tissue lamellae arc much detached, xxideK 
sepaiated and srattcied about in part The celF of the 
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Te«Uculaj grail removed alter 7 days 

(Snlarfftmenl /8o dlamelert ) 

1 Scmlnifi-rou* tubule conblolng Ihing ccllt (beginDlog of on liuubir 
forniiJIon) — a Semfnifercm* Inbulo bring tniniformcMl to o l>*cudo- 
folllclc — S Central «cmliiirero<ii lubnic nrcroblollc (pcnl»lcni ipcr 

milOJCM) — 4 IntorK-tnlnlfcroui conncclhe tlinie 6 ^c»I)• fonn 

ed mvl — C Innitrtlod cell Lcucocrtlc lorricr lowtid the 

necro»ed tone — 8 Necrobkrtlo coonoctUo Utiue 
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liibulcs penelrale the intei seminiferous tissue and aie 
more or Jess mingled -vvitli it In turn, tliis tissue is 
formed of numerous and ricJilv interlaced collaircn 
fiiniJs, reinforced AAitli liands of old connecli-se tissue 
fill res, infiltrated as in the preceding case amUi many 
Youno- fibi oblasts and old connective-tissue cells Levdig 
cells, oi cells of similar type, aie picsent in a rallicr 
laige propoilion Infiltrated and lympbo-connoclne 
tissue cells aie less numerous and man} of them picseni 
signs of degeneration, such as pyknosis, nucleai fiae- 
mentation and homogenization of the cytoplasm The 
newly fomied capillaries and ^essels of small calibic ha^c 
their usual structure. 

In the deeper, or cenlial, pail of the graft, high 
magnification confiims the topographic findings. Mo^l 
of the tubules of the region, together with the intciscini- 
nifciou‘’ ti'^sue, piesent signs of autol}sis and, cspeciall} 
‘^ign‘5 of hyaline and gi anulo-fatty degeneration T'\^o 
points mciit ';])ccial notice Spermatozoa and Sertoli celN 
pei'^isl in man} of the tubules, whose other epithelial 
elements arc ^^holl} degenerated , and the interlulnilai 
connectiAc ti<«ue is better pie‘=er'\cd and resists autol\sis 
better than does the epithelial tissue 

Suinjnnrv Se^en da}s aflei transplantation, thegiaft 
has the follo^^ing siiuctnrc . the peripheial poition is 
alnc and ahead} attached to the host tis^'Ue, from ^^lnfh 
it is jienetiated Iin numerous Nonng conncftne ti'''ne 
reJK and blood capillai ie^?. The epithelial farloi i" 
lepiesented b} ‘:ennmfei on*: tubule^. A\hieh aie dinnn- 
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TesUcuUr graft removed after 7 days 

(Immfrilon objccllee enJargemint i aoo diamelert) 

1 UcmbniDO of a Kmlotferofu tubule (lajera tepantcd tuI miogled 
idlU iL© lnfcr*eoilDlferoui tiuue) — a AbuDdnnl Sertoli cclU • — 
3 Abundant ipcrmatogonk — A Spenmtocyto — 5 Spormalld • — 
C Spcrmaloaoon — - Epithelioid cell — 8 InterftitUI LcydJg cell 
— 1 lofim cell — lo '^oung intcncnilalTcroua connective II oe — 
II ^ewly formed tc»ic1 
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islied 111 size and full of cells tending to haie uniform 
morphology The connective tissue is highly Inper- 
plastic and rich in young elements , it contains capillai ics 
and small epithelioid cells 

The central part of the greift is necro-hiolic, in spite of 
the peisistence of intact spermatozoa and Sertoli cells in 
some of the seminiferous tuhules 


4. Homoplastic graft, Dog N° 134. 

Removed after two weeks (December, 1928). 

A M vcRoscopiG ncsGRiPTiOiX — Graft, 6 mm long., 
4 mm \A'ide and 4 mm thick Colour, AcllowiSh ^^llitc, 
consistency firm and clastic 

B Tcgiimqlg — Fixation with Zenker-1 Jelly, foimol- 
ammonium hiomidc and Flemming Sections of i to 
3 micra from pieces imbedded in pai affin Staining ^^itll 
hcmatoxy lin-eosin-orangc, Van Gieson, i\l.illor\ and 
Bcgaud Fiozon .sections of .o micia, stained ^'sitll 
Sudan III and Nile blue 

C M \GROscopiG DCscHipJioA — a) Topoguipluc 
ej (miinalion — Micioscope, Zeiss, ifi mm ohje('ti^e. 
douhle Molnli oculai iN” i5 

d’heic no longci am clear demai cation hc'tneen the 
graft tis^'iie anrl tlic lio^l tissue \natomical muon 
piactically complete pi and A piclinnnais 

MCNN sho^^‘' penpheial li‘'‘'Ue the cliaiactoi'' <>f 
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TttSticuIar graft removed alter 2 weelcs 

(Efiiar5«m«n( 4o dfamefen ) 

1 Scmlnlfcroui tubule (lonifoniKMl Into to iiuulnr epithelial itiuctiire 
— a ^cmlnlfcrou* tubule tmufonned Into a p*cudo-foIliclc — 3 
InlcTtonialfcroui connective ll«iue periplieral rone — i Intemnil 
nlfcrouj connectlTC tlmvc coolro] tone — 6 Newly fonneU veanJ 
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vitality and a small central nub of doubtful Ailalih Wc 
shall deal only Avith the living, peripheral portion 

At a depth of 2 to 2,5 mm , the seminiferous tubules 
are preserved, retaining . the chaiaclers preAiously 
desciibed. Tiie basal membrane is no longer distinct, 
the content of the tubules consists of cells completely 
filling the lumen, the dimensions of the tubules ha^e 
greatly diminished and their diameters range from So to 
120 micra The distance between them ranges from 3o 
to 5o micra. The interseminifeious tissue, especially clia- 
racterized by the y^outh of its elements, has been infil- 
trated by a small number of lympho-hematic elements 
and is penetrated by numerous vessels, of AA'hich most 
aie capillaiies 

b) Cylologic examinalion — The tubules aic icprc«- 
entod by cells aaIiosg chaiacleristic is moiphologic 
homogeneity. Cells of seminal function arc mostly 
rcpiescnted by lound and polyhediic elements, 10 to 
20 micia in diameter, arranged in three or foui laycis 
1 'heir ambly -chromatic nuclei jiresent granule‘s of 
chromatin connected iiy a hne retienJum and the 
nucleolus is CAident. The cytoplasm is clearly oxyphilic 
and numerous enclosure*^ giAc it a spongy aspect. In 
sections fixed AAith Flemming- solution, many of llie^e 
cclF (ontam osmiophilic granule'^ After staining amIIi 
Sudan, the colls in fio/en sections slio\\ larg-e si.ii- 
lel gianulalions con‘'i>tmg of neutral fats 

The Tlegaud method sjious numerous iriitoclioridira in 
the /irs| f'ollular layer-. A'trmeroiis spoj malo/oa exist at the 
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Testicular graft removed alter 2 weeks 

(EnliTQfmtnt i0o diametert ) 

SeminiferCTu tubule being iniii*forroed bito Uhnd of unlfc^m 
piiunatlo oelli — a SemlnJfcroaa tubolo tninitonTicd Into q p*eudo 
follicle — 3 iQlerKOiiDlferoui cDooeclho tiuuc — 4 iQtertlllial 
Lejdlg odl — 6 Newly formed towI 
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of ll)p Itjljulci ;jikJ jnKed tlie cells 

iiy\e lieen pie\ioij‘-I\ descriljed. llie .Seiloli cell«: can be 

dislirjjLrui'-lied from oilier cells onlv ^^illl difficulh. The 

* • 

lii'-lolog^ical cliaiacIcTs of llie lubules in llii': condilion are 
as follo^^s. 

"j be jnlralnbnlar rolls JJa^e marked morpliologic 
bomo^renpih ami kai \okjne‘-es arc but fcAv. Tbc ha'^al 
membrane i*' nol rlislincl : fbe •'Cparaled connecli\c 
tis'-ije l.imellao iniriiile \\ilboiJl dernarcalion fiom Ibc 
connecli\e lis‘-ne fibres ol Ibe tissue, dbe cellular cle- 
rnenls of tbe lubules appear fo A\anfJer nmoiiir lbc‘'C 
flbre‘', A\bile Ibe eelK of Ibe inlcrseminiferous lis'^uc 
appear a! Ibe ‘'.irne lime lo pencil ale Ibe lubule‘-. In tbe 
inler'-tilial conm*rli\c li‘=‘«uc Ibe epilbebal rells arc abun- 
danl and resemble Ibe f>e\rliir rclK, Ibe mlillialed pla^- 
mobemalir^ elcrncnl^ are numerous arirl mo‘'l of Ibein 
‘'bo^^ fra'imenlalion of Ibe nurloi and c\lopIa‘'m, A^bI^b 
i‘« ‘■urcliarged AAilb fa I 

In Ibe cenlial /one inenlioned in Ibe lf)po'rrapbir al 
exarninalion. fbeie are lc‘'ion‘- eliaiaeleii'-bc of nerro- 
bio‘'i‘-, bill line, as in Ibe olbei ra'-e, Ibe ‘'liikiu”- fail 
con‘'i‘'l‘' of Ibe presence of Ibe be.id'' of ‘-jiermalo/oa. 

iioiiiial ‘'lainiiiir leailion-'. in Ibe (cnlial jiail 
of Ibe lubulev. in ubirb Ibe oilier elcnienls aie 
de'jenei ale 

Snnifnnrv 'Iaao NAcek^- afle ' 'ulalion, Ibe m 
''hucluie <'bo\\^ jifiipbei.d i*- lubuk*'' aa 

ba\e pie'-eiAcd Ibni rbaiaflei' , \ and A\bit} 

foriuefl of full folumu'' Tb Jai n ib Ii 
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tendeiic} to^^n^d morphological lioniogcncit) The bnsal 
membrane lends lo disappear and dual pcnolrntion is 
occurring l)ol\Ncen the cells of the liibulcs and those of 
the mtcrscminiforous ti‘»sue Tlio intcrvtilinl tissue is 
nchh represented Ijn Aoung connccU\o tissue, and pro 
sents numerous glandular cpilhchal cells similar to the 
Lo}dig cells TIio circulation np|)onrs n'^sunKl parlh by 
moans of noulj formed cnpilJarics and email \ easels and 
parlh h\ the resumption of function in original acsscIs 
prc<*cnt 


5 Homoplastic graft. Dog 167 

Removed after two months (January, 1929) 

A i\L\cnoscopiG DE 2 >cnipnoN — Graft 5 nim long 
4 mm >Mdo and 4 nun thick Colour >cllo\\ish >\hile, 
consislcncj firm and elnslic 

B TEcnviQUE — I Lxnlion mtli Zenker lloll) formol 
ammonium hrornidc and Flemming Sections of i lo 
3 micro from pieces imbwldcd m paraffin and stamed 
wth hemnloi^lin cosui orange, Van Gieson Mallorv 
and Regaud Frozen sections of 4 to B micro stained 
Avilh Sudon HI and Dtelsclio\N'BLy 

C Abcnoscopio descbiption — a) Topographic 
examination — Microscope Zeiss objeclne iC mm , 
double Mobib ocular N i6 

Two months after transplantation union beU>ecn the 
graft and the host tissue is complete and formed bv 
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^Yell developed conncclivc and vascular tissue. Topo- 
graphically, Uvo zones are distinguishable. A peiiphernl 
zone, some 2 mm thick, contains epithelial and connec- 
tive tissue elements, of which a detailed dcsciiplion will 
he given. A central legion consists of necrosed and 
mummified epithelial and connective tissue, requiring 
only hiief description. 

In the living and peripJieral region, intcrpiclalion 
leguires some skill and familiarity with the histology of 
grafts Sections examined with hut little enlargement 
show a very Iieteiogcneous texture (Figs. 23 and 2/1) 
However, two diffeient structures show Ihe presence 
of testicular tissue First, there aio small islands of 
epithelial tissue surrounded by connective tissue. TJieir 
diameters range from Bo to 80 micia, and they consist 
of groups of prismatic cells, 20 to 26 micra acro'^s 
which are heaped together They are clearly outlined 
and the conncclivc tissue enclosing them is very dense at 
theii borders I’he second structure consists of groujis, 
each gioup containing a few lens of small lymphoc^li- 
foim nuclei, iiiihcddcd in a syncytial protoplasmic ma‘'S 
I’hese t^^o structures, lying [\o to no micra apart, often 
occur together in the same field. The connccli\e li^^tie 
consists of cIosoIn ^^o^en >oung and adult fihiiilai and 
ccllnlai elements, arianged in concentric Inyei •' about llie 
epithelial island gioiqis. 1’hc numerous \cssels and 
the infie(|uen(\ of infiltiateil elements aie notif cable 
h) (jyloloffir cTatnlnnhon — With high enlargement, 
the etiithelial tis‘-ue picMUits thico fonns, i. There aie 




Testicular graft remcred after 2 months 

(Enlcr^cment io diamcten 7 

r PenpLeral »a»colo-connccli>e tl*«ic reploo of oUtchmcxil — * Cen 
tjil (eitlcuUr llttnc umJcrgolog nfcroWoait — 3 '<ralnlfen)ui lubola 
tnuufcFTmpd into *n epUlidial groop — 4 ScminlftrOTu tabule lr»n»* 
fotTQcd inlo a pKodo-follIcIc — 6 Inicrallllal connccUre tiaaue* — 
iDtenUUa] cell — 7 Lciieocyllc aod coonccthe tiuuo barrier 
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islands of piismatic colls clcail} limilcd 1 )a a connccli^e 
tissue baiiicr. as indicated in the lopogiaphic cxamina- 
lion. 2 Theie aie pseiido-folliculai foiniations, equally 
A>ell diffei entialerl amid connecti^e tissue 3 . Isolated 
epithelial cells, in small groups, are sparscl} di‘:liihuted 
amid connccti^e tissue ^^c A^ill examine them separ- 
ately 

1 — hach island consists of lo to i 5 piismatic cell", 
closcl) packed together Each cell contains an amhlv 
chromalic nucleus, a distinct nucleolus and c^topla^'in 
containinn- mam vacuoles, and frianulcs and sometimes 
enclosing ciNstallinc slrucluics. Such is the asjieel of 
sections stained ■\\ith Jiemato\\\Hn-cosin-oiange, and 
afici imbedding in paraffin. In frozen sections fixed in 
Flemming solution and stained xxith Sudan, tlie 
extojdasm is seen to contain small uneipial giamde‘' of 
neutial fat, colomcd red, and small, osmioplulic gia- 
nnlcs, of lipoid natiiie Staining bx the Jtegaiid method 
after fixation xmIIi hxpeichioniic ZcnKoi Ihiul n'xeah 
11011101011" mitochondiia. arianged about the niK'leu^' 
XX it bout anx di'^tinet polai irioupiiig. 'I’lie cells aie xerx 
(leailx limited, each beiii'r sepaiated from its iieigliboiii 
bx a fine, membianou" bord(*i , 

•> 'I’lie p"(Mido-follK'ular foimatioii" an’ fioni lan lo 
lao min.i in diametci 'I’Iirx ( on"i"l of gioup" of a f(‘xx 
l(‘n" of lx nijihoi'x lifoi ni ti aHiiclu onialK niiflei. of t> to 
7 niMi.i ariO"". bniicd in a rfiniinon "xnrxiial r \topl.i"ni 
Pei ifilicl ,dlx , llieie i- a xeix fiiH* ieli(ul.ii tl""Ue. i vpe* 

< iailx xxell "hoxxn bx the lliel-t hoxx "kx “-l.unini.'. liixxaid, 




Testicular graft removed alter 2 montha 

(Entargement j8o dJamenten ) 

I ^mtnifeioui tubule (ranifoiinctl Into on cpllhcllal group 
aiferoui tubule inuirormc^l into a pscudofolllcle — 3 
fcrou* connective lUiue — 4 IntcnUtlol Lndl^ cell - 
formed Tei*ci 


G3 


— a Setnl 
lulerfcmln! 

- 5 Kcrrly 
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this tissue pcnelrates the first lasers of cells Oul^^a^(l, 
it gradually extends among other inlerseminifcrons 
connecti^e tissue elements. 

3. TJie epitlielial cells, isolated oi existing in small 
gioups, are distiibuted in the connecti\e tissue ^vilhont 
order, especialK about the insular structuics When 
isolated, these cells are round ; x%hen forming gioup'> of 
t\Yo OI three, they are piismatic 'Fhen dimension'; and 
biructure seem evactlj the same as those of the pii*;- 
matic in'^ulai celK It i'; needless to discuss them fiilh 

V « 

here. We shall considei their morphology and signifi- 
cance xvhen speaking of the gcneial histological c^oln- 
tion of testicular grafts 

TJic connective ti'^siio presents nolhing special, sa^e ih 
notable de^clopnlent. It piescnl'; man^ connecli\e 
ti‘'sue lihies, a rich nct^^OIk of elastic lib‘>uc, rnllag(*n, 
many xoung fihi oblasts, ^CI^ fe\^ iiifillialed cell'’ (pol.'- 
nuclcais, iMiiphocNtcs and led celk) and a i(‘liiliM'l\ 
large numbei of j)la‘'m.i cells 'I'he blood '\c‘'‘'eK are 
iem.ukahl\ ahiiiidani, con‘>isIing of i-apillaiic'' and 
NcsseK of ‘'inall and medium calihic 

lliirh ciil.u gemeiil of the iciiion of adhc'-ion sIionn'-' 
tompl('l(‘ ^a‘'(ul.lr and (omn*<lnp li'-'-uo union hcl%M'en 
lh(*giafl ami the host It i^ mmec(“>‘;ar\ |od^^c]l 

iijion Ihf* iu'(iO'-ed ccnli.d legion, in ^^hi(h neaih all 
tin* ('[lilhch.d .md comicilnc li‘''-ui* clcnn'iil*' aic ''timed 
in ma‘>‘- .ind piC'Cnt oiiIn a ^al.me ‘•timliin". ‘■till Miirt:e-l- 
111”^ the a'-pei t of a tc''lifulai •'Ci lion. 

Suiniunry • 'Fwo ninnth« aftei ti .in‘=plantntion, the 
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graft IS complclch imitctl amIIi llio liosl lissuo h\ nn inli 
mnlo bond of ^asculo conncclno li'^siio Tlio general 
oppenranco is profoundly altered Pcripliemlly , lo a 
depth of 2 lo a 5 mm , appears the only Ining tissue 
present The entire central portion is necrotic In tlie 
Imng portion the epithelial elements of the tcsliclo 
persist under three forms, naniolN as i‘;lnnds, as p‘^:udo 
follicles and os cells ‘^ttcrc<l througlionl the connccll^c 
tissue The nicscnchymatous Iismio is highly dcicloped 
and has the characters of an adult tissue, containing 
main -ncsscIs and a fc\N cells A\hich hn\c infiltrated from 
■without 


6 HomopIa«tic graft, Dog N° 133 
Removed after six months (May, 1929) 

A "Macroscopic ucstription — Graft (i mm long 
4 mm -NMde and 4 min thick Colour ^cUo^^^sh ^^llllo 
Consistency firm and olnMic 

B Tecilmquf — Tixalion with Zenker Ilclly md for 
mol ammonium bromide Sections of i lo 3 micra, from 
pieces imbedded in paraffin and stained >Mth liunalo- 
lylm-eosm-oronge "N'on Gioson Mallory and Regaud 
Frozen sections of 6 raicrn, stained >Mlh Sudan III and 
Blc]scIlo■\^‘'ky 

C Microscopic dcbcription — a) Topographic exam 
inalion — Microscope Zeiss, objective i6 mm Mobih 
ocular N iB 
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Tlie descriplion of this and tlic follo\\ing: grafib an ill ho 
brief because, Avilh sliglitlv Aai Aing qiianlilatiAC iclalions 
behveen the epithelial and connecliAC tissue, the graft 
structure is Aer>, similar for the entire period bctAAcen 
tANO months and four and one-lialf a cars after "laftinir. 
Our histological studies do not extend heAOnd the latter 
period. 

This graft, of the six months’ period sIioaas coniplelo 
union Avitli and adhesion to the host ti‘^<^uc 5 (I'hg, ^> 5 }. 
TJie epithelial tissue is represented Iia small islands, 
clcarlA limited, and hineramid coiinccliAo tissue. Their 
diameter docs not exceed 8 o micia Each island con‘'isl? 
of a group of about ten prismatic cells, of ‘>0 to ‘>5 inicia 
in diameter Each field contains (S 01 10 of the‘'0 in‘'iil:.i 
formations The second cpillielial siriicluic': are p^eiiflo- 
folliclcs, the field not containing more than thiec or four 
of them. In the conncctiAc tissue, the fihie'^ (deailA 
predominate, tlici'o are relaliAciA fen infilliatcd telE, 
and the Ae^^eE aie CAident and coii'^taiillA present 

b) Cv/o/of/fV cTomindfinn — Micio‘^(‘ope Zr'i^*'. i i** 
immersion ohjectne. double Mohili ocular ih erilar- 
gr'ineut ;> 000 diameter 

A'' AAifh the Ino-morilh*'’ graft de^'Criherl aho\(*, llif‘ 
high erd.u'ir(‘rueril ‘'Iioaas Ihiee form*' of the epilhtdial 
i*l('rn(*nl‘*, consi‘'linir of {■'laiuE. ])<'(‘udo'follicle'' atul 
((*1E ri'’ig'> ‘»fi and •>'j) 'I Ikmi ^i/i*. form and 
'•triicluro at(‘ idonltral AAifh Iho*-*' f)f Ihi* ‘'irnilai rdc- 
UHMit^- (h'^ctdK'd ahoA(* and lejx’aled des< rijdiori of lin rn 
iv unufiO'^atA llnAAe\ei, llif i‘-ol.it<‘d oelE aro relatiA*!' 




TesUoiUr graft remoyed alter 6 m onths 

(EnUryemenf 4o diamcten ) 

1 bcmlojfcroiu tubulo (ramromiHl into on cpilltcli^l iiUod — ^ a Scmt* 
nlferouf tubule Iran foimcil Jnlo a pwudo-folUclc — 3 Adull Inler 
*cmlnJicroui coni>«ll»c Umw — 4 Necrobio4ic ctmnccliTe iUfuc 
(central rone) — B Inlcrallltol Lcjdlj' cell — 0 AraJjr fofrned 
yeml 



1 


J 

5 

h 
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Testicular graft removed after 6 months. 

{Enlargcmcnl iSo diamclcrs ) 

I '^cminifcious fubiilc linnsfoiincd inlo an cpilliclinl island — a Semi- 
niferous tubule li-ansfoimcd into a p«eudo-fo]bcle — • 3 Adult intcr- 
ceminiferous connective tissue — Inteistitial Lc\dig cell — 
5 Nc^^l^ formed vessel 



GS 



Fic * 

TfisUculaj gralt removed alter 6 montbB 

C/nintenlon obj<ctlr< *jxx> dlan\eier» ) 

1 EpUbclLU group fonnctl of largo piUmallo cclU of glandular nppeor 
tncc (remaini of iCTnlnlferotif lubul«) — * cell of gLindular 

wpcct liobilcd in llio eonneelho llwne — 3 Iiilcntllial connccllyo 
Uaue 


O9 
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TESTICULAR GRAFTI^G FROM APE TO JLVN 


much more numerous, while the follicular formations 
are smaller and less frequent Some of the isolated cells 
contain mitotic figures 

The connective tissue consists of a densely woven 
fabric of elastic and connective tissue fibres, in Avhose 
meshes occur the fixed and mobile elements of ordinary 
connective tissue. The centre of the graft contains a mass 
of mummified and necrotic tissue, clearly separated from 
the liAong tissue by a lympho-connective tissue barrier 

Summary . Six months after transplantation, union 
between the graft and host tissues is wholly organized, 
consisting of adult connective tissue and numerous 
vessels In the centre of the graft, there is a small, 
mummified portion, simrounded by a lympho-connective 
tissue barrier The living and peripheral portion of the 
graft contains epithelial tissue, represented by small 
islands of glandular, prismatic cells, small pseudo-folli- 
cular collections and cells scattered sparsely throughout 
the mesenchymatous tissue Tlie connective tissue is 
abundant and contains adult elements and very few cells 
derived from infiltration. The vessels show all stages of 
transition from capillaries to vessels of medium calibre 

7. Homoplastic graft, Ram N” 15. 

Removed after 14 months (Retterer, 1919). 

Here we utilize the description made by Rctleicr 
conccining fragments of a homograft made in the ram, 
published m the work entitled, “La glande g6nilalc male 
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cl les glnndcs cndocnncs " p 70, (xhlion pu])lislictl b} 
Doin Pons, in 1921 

Ho finds m llio ponpliory of Ibo graft formnlions con 
taming Inrgc, poWbcdnc epilholial cells, providwl ^mUi 
nuclei T1lo«^o formations nro compnmblo to llio insular 
opitliolinl formations already do^enbed Rcllorcr also 
desenbes folUcular groupings, Go lo 80 micrn in diamo 
Icr, formed of small and very dense nuclei, q lo 3 micm 
in diameter and immersed m a common cytoplasm (Fig 
28) Ponpliorall) Ibo small cells of llicso slniclurcs 
become transformed into young reticular tissue Wo 
shall consider Ibis point farlbcr on 

Tlio intorscraimforous conncctno lissiio bas an a>orago 
thickness of Bo miem hch\ccn Iho opilhchal structures 
This conncclivo tissue is adult nnIuIo )Oung, reticular 
connoclue tissue amIIi emplj meshes resulting from Iho 
transformation of opithcliol tissue lies about llio folli 
cular formations 

Snmma/7 As desenbed b) Roltcrer the aspect of the 
general graft structure after Iho fourloenlh month is on 
the whole like that dcscnbctl previously Tlie epithelial 
tissue persists as groups of colls >\bicb are morpholo 
gically homogeneous in follicles and in opitholial masses 
while the connective tissue forms a dense and thick 
fabric 




Fig 28 


Portion of the grafted testicle of goat No 15, 
fourteen months after grafting (after Rellerer) 

Ocular I, oI)j 77, Sliassnic — i Fibrous traces 2, 2, remains of a 
seminiferous tubule (closed follicle) 3 3 , reticulated tissue, ^Mtb 

meshes emptj. 
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8 Homeoplaatic graft, between ape and man 
Removed after two and one half years 
(S Voronoff, March, 1927) 

Hero ^^o summniirc llio hislologiuil cvnrnmnlion of 
Icsliculnr grafts of the ape Irnnsplnntcd to man nml ro 
ino\‘cd nflcr two >cnr^ and fixe inoiillis Tins oxanunnlion 
xxTis mndo niul dcsrnhctl b) ItcHcrcr in tbo Journal 
dVroloyic lonio WU No a Vugu^t i()a5 
The grafts c\nniinc(l miinbcrcd three Hicir dimcn 
sions xnried from lengths of 0 to lo nim widths of 3 to 
4 nini and llucknc^^c^ of i 5 to a inm In one of these 
graft remains winch wosuinmnnl) describe, tlio ccnlml 
jxirlion for about one third of the total siirfiico, was 
necrosed The ix'nphcml portion of two llnrds the total 
surface consisted of Ining cpitliolinl and connectno 
tissue elements Ucllcrcr dcscrdics tlio epithelial forma 
lions and gixcs drawinprs boino of the formolions pre 
sent columns with central lumen x\hilo olliers are 
pseudo follicular and suggest the formations present in 
the fifteen months graft (1 igs ai) ond 3o) 

IIo also describes iii the coimeclixc tissue stroma of 
the graft small groups of epithelial cells undergoing 
Iransformalion into conneclixo tissue In tins specimen 
Rellorer finds and stresses anew the persistence of epi 
Ihelial tissue liaxing the same general arrangement 
baxo concerning points of intcrprclalion lo xxhicli wo 
shall rolum the Inslological dtscnplion gixcn h) Ret 
terer agrees xxitli our oxvn results 
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Fic 29 

Testicular graft after two and one-half years. 

Region from Fragment B (nflcr Rcllorcr) 

I Tubules willi lenlnil luimii, ro\cn(l ^^lll| n I.uer of < pillitli.il cells 
armnped courculiinIK ^\liosc < \lrriial j)r)rlinns ,111 bun" liunsfonu- 
cil jnlo conncciMC li'sne ('il — 2 Mnesrs of full cflliil.ii tolunins 
III cross-seclion — ^ Coiincclnc (issue slroina 




T'i 



Flo Jo 

Testicular gra/t alter two and one half years (Rcttcrer) 
Small region from the peripheral or cortical portion 
ot Fragment A 

Tiibulc* Tkilh ccnlial lumen covered »itU a layer of imall cpUUclbl 
celU — I Ma m of lulniW flileil celli bcinp Irttruformed Into 
connecllvo Ibnio — 3 Connccllvc Umuo ilicrma 
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Summary In a testicular graft remoyed t^Ao years and 
-a half after implantation in man, epithelial elemenis 
occur as full columns, -VAith pseudo-follicles remaining 
from the seminiferous tubules These elemenis are 
surrounded by dense connective tissue, but the follicular 
structures are ahvays surrounded by young and reticular 
eonnective tissue, A^^th empty meshes. 


9. Homeoplastic graft, ape to man. 

Removed three years and two months 
after implantation (S. Voronoff, July, 1928). 

A. Macroscopic description — Graft, 8 mm, long, 
3 mm. "Wide and 3 mm thick Colour, reddish ■\^hile 
Consistency, firm and elastic 

B Teciimque — Fetation with Zenker-Helly, for- 
mol-ammonium bromide and Flemming solution Sec- 
tions of I to 3 micia iiom pieces imbedded in paraflin 
and slained with hemaloxylin-eosin-orange, A^an Gioson, 
Mallory', and Tleidenhein. Frozen sections of 5 micia, 
stained 'with Sudan 111, Nile blue and BieIscllO'\^sky- 
Maicsch 

C. Microscopic descripiion — a) Topographic CTatn - 
ination — Micioscope. Zci'^s ,ol\]cclnc iC mni , Mobili 
ocular No i5. 

No demarcation between the giafi and llic host 
tissues, ^^lncll aic intimalcl\ unified b) adult \a‘;cul 0 ' 
connecti^c tissue A small central poilion apponis, 
which i*' cleailx neciotic, ‘^hninben and uiufoiinl\ 



TEJITICUL.VT\ CIUrTINC THOM A.rr TO MAN 


77 


slninwl, rcicrnng cquoU) \o cpilbclia^ and connccViNe 
tissue componcnlb This point needs no stressing, topo- 
grapIncnllN or c^lologicnllj 

It IS remnrkoblo llo^^o^c^, Uml ‘»omo tubules, lying 
near Ibo liMOg tissue, contain, centrally, beads o£ sper 
mntozon of normal staining reactions, ^^blcIl indicate 
their ^Ttahl), at least in some degree In the Imng and 
pcnpbcral region, the cpilhclial tissue is represented b) 
iiLsulnr fomialions and psoiido-folliciilar Ina3'^^s •NNliich 
appear numorous Well liinilcd b) lamellar councclno 
tissue tbeso formations consist of groups di^pcncd amid 
the conncctiNO tissue but, more dcoplj, man) of tbeso 
alterations are tangential, m such eases forming largo, 
irregular cpilbclial groups aoo to 3oo micro m dia 
meter The paoudo-folbcular slniclurcs ore less numc 
rous and most of them are dislnbulcd in the superficial 
parts of the graft TJio conncclno tissue is ^t^) nbun 
danl and don‘»o and contains many >cssels, wpeciolly at 
the pcnpberal portion fl’ig 3i) 

b) Cytologic exonunafion — Tiio epithelial elements 
^^holher represented b> islands or b^ pseudo follicles, 
present the cjiologic rlmroclors already described and 
needing no further stressing Concernmg the isolated 
tells those are characlcnsticolly numerous and many 
of them present mitosis Tlio inter epithcbal con 
noctive tissue presents nothing particular eicept the 
presence of a fe>Y eosinoplubc and giant cells in the por 
lion lying boUveon the necrosed and Imng zones 
(Fig 3a) 




Fir 3r 


Testicular simian graft, removed after three years and 

tw^o months 

I Lninp pnilion of Hip frnifl — •> Blond ^ecccl — 3 T«olnlpd rpi 
lliclial cell« — !i Boinniii*: of ^cniinifprous liil)iilp ('pj)illiLlinl inland) 
— \ hic BcriMins of ‘•pniiiiifcioiis Inbidc fpsciido-folliclc) — 5 Mui" 
nnficd cpminifproiis lulnilc 


/ 


Testicular simian gratt removed aJter three years and 
two months 

I ClanJulnr cell of an cpillicliDl iaiaod — a Conoecll^c tJnoc mcra 
bnne — 5 liolalctl epItUdbl cell 
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Anoihei- feature should be remarked, occuning for 
the first time in several hundred histological examina- 
tions of grafts. This feature consists of the presence of 
a sensitive Pacini- Vater corpuscle, occurring in (lie 
peripheral portion of the graft, in the region of union 
lieUveen the graft and the host tissues. Details concern- 
ing the cytologic examination of the necrotic porlion 
are unnecessary A few heads of spermatozoa occur in 
some of the completely necrobiotic tubules (Fig 33) 

Summary : The histological examination of a teslicu- 
lar homeograft made fiom ape to man, and icmoAcd 
after three years and two months, sho^^s pci feet union 
and undistingnishable differences behveen gi aft and 
host tissues. Vessels penetrate to a dcplh of aboul 
2 mm at (he periphery, the only living pai t of I ho giafi, 
This portion contains epithelial clcmenls grouped in 
islands, together nith numerous isolated epithelial rolls. 
Besides the usual fibrillai and cellular elenionls, Ibo 
connective tissue contains a few giant and eosinophilic 
cells and numerous vessels In the zone of union, nr 
find, for the fust lime, a sensifive Parini-Valor roi- 
puscle. The central part of the giaft is necio^od and 
mummified It is remarkable lo nole lhal a fon spiM- 
matozoa slill persist in some complotoh neciosed 
tubules. 



Fir M 


Testicular simian graft removed after tnree years and 
two months 

I corinivlc — a Dlood acticI — 5 L\ mplionilforra colkclion 
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10. Homeoplaslic graft, ape to man 
Removed three and one-half years 
after implantation (S. Voronoff, November, 1926). 

Here ayc revieAV the histological examination of tes- 
ticular simian grafts, transplanted to man and remoied 
after tliree and one-half ycais. Tl)e lesulls of this exam- 
ination were puhlislied by Retlcrer, in the Journal 
d’Urologie, tome XXIIT, No ?, Fehruaiy, 19*^7. 

The remains of this graft consisted of two fragments. 
One AAas 10 millimeters long, with an aAciagc width 
of 0 millimeters, while the other Avas but 3 lo 5 millime- 
ters in all its diameleis Both Aveie of soft consistency 
and gelatinous appearance The first consisted onl> of 
the so-called mucoid variety of connective ti'jsue The 
second, and smallci , graft presented, besides ibe mu- 
coid tissue, poitions of more interesting stnicluie 
In the second frafimcnl, points consisting aaIioII} of 
gelatinous, or mucoid, tissue Avere present, the tnbnle^^ 
and epithelial columns being absent Other legioim coii- 
laiiied tlic Inbiilcs, circnmsciilicd by a membiana pio- 
])iia In still ofhei icgioiis tlicrc Averc full ccllnKn 
columns, cpiite suiionnded liy mucoid tissue. 

riio point'' pist mentioned liave the folIoAMiig stinc- 
tinc In ,1 ‘'inface liaMiig dimeii'^ions of about o 0^1 nnii, 
rFiir 3'i). I to I T) noflnlcs aie jiiescnt, aaIio^-p diamelei^ 
aie of 18 niiita. ‘ 1(5 mici.i and, in a feu f .i‘'C'', of -lO 
iiiKia riic di'-taiKc helAACcn tli(‘ nodules langi's fioiii 
o,n‘l lo f) o(l mm ^oine of tiir* nodnlr^- i (’jiic'-eiil tl.c 




Ho 34 

Cellular columns and Intercolumnar substance ol the Paplon 
testicle after surriTlng in man lor three 
and one half years (after Rellerer) 


I Inlercolanintr llmic — a Croai KXtion of colomn — 3 Longtlu 
dlnal ucllon of columo 
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remains of cellular columns. The space bcluccn llic 
nodules and lemains is occupied by gelatinous coniioc* 
tire tissue 

In regions 'svherc the columns exist, the latter present 
various stages of evolution, the slructuie diffciing 
Figure 35 sho^vs a column, sectioned moic oi less olili- 
qucly and surrounded by the intercolumnar mass (i), 
which is completely gelatinous. The column has inter- 
nuclear cytoplasm Avhich is Aery granular and AAhich 
stains Aery strongly aa'iIIi hematoxylin, but the nuclei 
arc surrounded by homogeneous piotoplasm, or hyalo- 
plasm ( 2 ). At seAeral points there arc tAvo nuclei, con- 
tained in a single enA elope of hyaloplasm 

In comparing this appearance AAith that of cpidciinis 
in dated bv ammonia or some other AO'-icanl, it is immc- 
diately suggested that the epithelial cells of the column 
present the same stage of foimaliAC stimulation as do the 
epidermal elements Both present pciinuclcar dcAC- 
lopmenl of the hyaloplasm and division of the nurlcu^'. 

Figiiie 36 is Aery instruclnc, for it indicate^ the 
origin of the columns and IIuoaas light upon the tiaus- 
foimation of cpitlielial cclk into icticulnr li‘?‘-ue. Nod- 
ules (i) are picsent aaIio^c diamcteis range from o 01 to 
o o4 mm They consist of granular cvtoplnsni. lluoinrii 
wlirr’h are ‘'Calteicd ‘>mall and highly chiomatir nurh'i 
3 to 4 micin in diameter At thcii jiciipheiy they 
in‘'en>il)ly meierc into theieticulai or mucoifl li^'^ue ron- 
laimiiir them \\ho‘'e e\len( i*- .'ditjul Iwne «i‘- great a*? 
that of lh(‘ nodules and coliunu*' taKen touethr'i 
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mnv tvl oiicc remark tlinl Uic nuclei immcibulol^ 
surroniuhng tlic nodule^? find columns ore lUTAUged m n 
l 6 )cr>\ludi IS conccnlrjc wiUi Iho colunuis, ncai ^vlucll 
Uiej oro more don^cl) packed nnd more numerous than 
in regions more rcmolo Besides Iho nodules (i) 
rDsemhling Uioso just described formnlions exist like 
those ^^howTi ol n and d These slrucUircs differ in 
80\cml ^\*ajs Xrom the nodules nnd lull cellular columns 
I Their diamelere arc of o oG to o o 8 mm a Thej 
arc separalod from llio inlcrcolumnar connoclno tissue 
by a momhmna propna 1 Tlieir contents do not 
^^IH) 11 ) fill tlio lumen of llio tubule Of the latter, 
some (il present onl\ n small central mass scpamlod, 
together >Mlh the membrano propria b) an ompl) space 
or circle To others va) «mnU masses adJjcro at one side 
to the membmua propno Still -others /' 3 ) are >nd 11 filled 
but consist onU of granular cytoplasm containing n 
few small nuclei 

Lpitliehol pearls also occur Tlio contents of seraini 
ferous tulnilos still supplied itiUi a membrana propna 
consist of elongated cells Avhidi arc flattened and ho 
imbncoted logBlher in conccntnc layers The pesn 
pliernl opithcUol colls of Ujo tubule hare disappeared, 
but sonilar arrangements namclj the hlllo epthehal 
pearls, exist in many of the columns enclosed m the 
columnar mass of the granular protoplasm Tlio 
columns are not mmplo but ramify as shown by com 
panson with the structure of thn plnsiologiczd rtestiole 
It 13 a fomilar fact tlmt after allo^vmg the testicle to 
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maceiale in an aqueous dilution of niliic acid, anato- 
mists hare succeeded in unrolling the seminifeious 
tubules and ha-\e described secondary dnisions in 
relation to those of neigbbouiing or more or less remote 
tubules In other words, the seminiferous tubules 
supposed!) anastomose and form a ical netAAoik, oi icli- 
culum I liaA'e noticed at several points that an epitliolial 
column may bifurcate to form two lirancbcs, naIio'^o 
total diamelei is neaily the same as that of tbe original 
trunk. 

NoAvheie, boAvcAcr, liavc I obsci'Acd the anastomotic 
leliculum I am inclined to lielieve that the appearan- 
ces described b) the anatomists in question aio due to 
the more or less gioss pioceduro constituted b) (lie 
maccialion mentioned, AA'hicl) cieates the appearance of 
anastomosis liy failing to destroy certain points of aiHio- 
sion Avliicli meet or cioss bclAA'ccn 1\ao neighliomimr 
tubules In the section*:, Ibcie occur ouIa ilie dichol- 
otic dnisions like lliosc present in glands, aaIiosp ilucts 
lamify in the foim of glandular culs-de-sar In tlie Ic'''- 
liclc, hoAAeAoi. these culs-dc-sac are AerA long" and foim 
Acr\ maiked and numcious turns and loop'- 

After desrnlung the Aariou*- paiK of the go aft, a gumC' 
ral glance ‘-liould lie ca'^f on ilie ‘^liucluial element*' and 
appearance*: just lOAieAAed, m oidei to *'ho\A lhe‘:e <*le- 
incnts in theii proper relation*'. \ftei thiee and one- 
half Acais folIoAAiug the gnafliuL'' pioccdiur*. the le‘'liMi- 
lar lissue*- become so chanced that lolleacue*:, aaIio are 
professional lu‘'loloci''t‘', to aaIioiu I liaAe *'hoAAn the 
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TesUcular gralt after three and one-hall years (after ReUorcr) 


I IntcrcoluDinar Unuc — a Nodule 
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preparations. Ijrac been unable to recognize the sectioned 
tissues. It IS a fundamental trait of the grafted testi- 
cular tissue that it not only continues to assimilate and 
catabolize,, but undergoes continual alterations Its 
form and structure, equally uilli the accompanying phy- 
siological phenomena, aie in a state of perpetual trans- 
formation Not only this, but the modifications aio 
not identical in all pails of the graft, probably o^^ing 
to special sites and moie or less fa^ Durable conditions of 
nuliition 

At the moment of giafling, nincty-iiinc one-hun- 
dredths of the giaft are composed of epithelial cells 
huMiig piotoplasm ^^hich is abundant, clear and finely 
reticulated. Tlio^e cells aic sepaiatcd from the conncc- 
ti\c tissue by a ling of flattened cells forming tlie incni- 
brana ])i opria. The incnibi ana pi ojii ia persists (I’lg. HO) 
about a certain number of the tubules, in A\hich con- 
ditions the epithelium i egresses f'> and 3, Fiii HO). Th(‘ 
cytoplasm foinis a common mass, tliioiigli ^^llich are 
scattered small nuclei In olhci tubules, on the con- 
tiaiy (i, Fig. 30), the memhrana juopiia di'^appeai'- aiul 
the epithelial mass becomes Iraie^foimcd, from the pi'ii- 
phery toward the centre, into a ‘series of /one'- of ipIi* 
cular lis'^ue The chanire*' undergone by the epilhelnl 
felK arc idenlitid with lho'=e obsei\ed in the ejrithehuin 
of the epifleirni*' wtieii it i^- <>\pO‘'ed to iiiitation I he 
nuclei hf'ConR' ‘'UrrounderJ by rdeai rwlopla^-rn, the jieir- 
])!iei.d c\ topl.»‘'in b(*( curies granular, ami rnaiiy celh 
brMuuie <h\ifled, •'ince the rleai (ytopln‘'ni of a ‘•ini'le 




Testicular gralt after three and one half years (alter Rcllcrcr) 
Section o! a region still containing seminllerous tubules 

I Cellular column — j Tubule mllli eplUtcllal m<u tnd an cmpl\ 
•pace — 3 Cellular column conloinlng o degenerating maaa with i 
few Infrequent nuclei 
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cell contain'; t’\'\o nuclei Bolh niicleai and cellular di\i- 
sions occur, and a homogeneous, or Aoung, piolopla‘'ni 
d^^elops. Tlie latter soon cAohes like the original ccl- 
lulai c\toplasm, and becomes similailv gianular In Ihi'' 
^^a^. the epithelial columns licconie Iransfoimed into a 
cellular complex "whose protoplasm is icm granula’ 
dense and darkly staining The elements of this com- 
plex assume a direction paiallel to the longer axis of tlie 
column. 

Summary In a testicular graft remo\Gd thiee aiul 
one half yeais after implantation in man, the hislolotrical 
examination made h^ Rctlerer shows the pcisistence of 
the epithelial tissue of the testicle, in the foim of nell- 
filled columns of cells and epithelial nodules. The ele- 
ments aie sunounded h\ abundant connecti\c tissue. 


11. Homeoplastic graft made from chimpanzee 

to man. 

Removed after four and one-half years 
(S. Voronoff, May, 1928). 

lli^liAocfica] rrammaltou ])uh}is]iC(J by one of us. ?/> 
coUahoralion n'ilb Hcllcrcr, .lournal (rL*ioloi:ir\ lomr 

\ \ 1 /, \o -), {utfusl, KjvS 

\ M vf.R»)S(^oiM<. m>(im»iH»x — ■ I'kiui giaft'- \N<ie 
fciurncd, Tlicii dimeii'-ion'. A.aiied f/om Icnirlli'- of 
to I > mm., uidlli'= of 'j (1 mm. .and thickiu^'-''- of 
'A to '( mm 'I lie <enli.il poilioii'' xm'U* \i'lIo\Ni‘'h 
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wlulo tlic pcriplicml pnri't rc(l<li‘'Ii while, in colour 
Con«islcnc\ finn niid oluMic Macroscopic scclions of 
llio graft remain*; showed in llio larger piece*; yellow 
points of pinlientl *;ire ronlnining n pa^h homoge 
neon*; sul)*;lnnce 

B Ti ciiMOJ I — 1 ixation wilh /onLer Ilclh foniiol 
nmmoninin hronmlc and 1 loniniing ‘solution Scclions 
of 1 to 3 micrn from piece*; iinheildcil m paraffin and 
‘;laincd with hcmnloxvlm-co-'in orange ^nn Gic«on 
Mnllor\ and Ileidenhoin I roren nclioii'; of f> micrn 
wore ‘ilaiiiod with vcharlach 

C Micnoscopic DFSLiupTioN — a) Topographic exam 
innlion — Microscope /Cei'*'* ohjcclwo lO nim Moliih 
ocular ^o lu 

Of llie four grafts rcmoxcKl as indicated al)o\o we 
wall desenbo onU llio one pre*;enling llio largest num 
her of characlcrislic details designnlctl ns fragment A 
in our work prcxioush puhhdicd 

Tlio central portion recalls Iho general structure of 
the tosUcle hul is ontirelv nocro*MHl Necro';!'; of tho epi 
Ihelial elements is complete hut the connective ti*;suc 
preserves some of tho noniial staining and morphologi 
cal characters showing vitolil) which is howexcr 
much reduced The living pcnpheral portion also pre 
sents micro*;copic points of neciwis encircled b) xcry 
dense connective tissue Manx whollj filirous points 
exist forraeil solely of very dense connective tissue 
fibres without cells or vessels Tlie remainder of tho 
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suiface of the peripheral zone shows tlie aspect present 
in the preceding grafts The epithelial islands, i 5 o 
micra in diameter, aie hut few in number, the surface 
of an entire section containing but four of them. Pseu- 
do-follicular structures and disseminated epithelial cells 
also exist (Figs 87 and 38) 

The connective tissue piesents its usual characters, 
fibrous tissue piedonimalmg Elements denied from 
infiltration are leiy feiv, hut the lessels aie relatively 
numerous Positiiely no demarcation exists between 
the giaft and the host tissues 

b) Cytologic examination — The aspect of the insular 
formations has become somewhat alteied Epithelial 
collections no longer exist Only ci 011 n-like formations 
of cells, with ccntial lumen, occui The stiuctures are 
enciicled by very dense and abundant connective tissue 
In general, their aspect lesemhles that of tubules pre- 
sent in old, ci Yploi chidic testicles and reduced to the 
layer of Sertoli cells These intratubular cells are 
smaller than the piismatic cells previously described. 
They are 20 to 2 5 micra m height and i? to i5 micra 
in width They aio fanly well delimited at the basal 
legion, hut the cvtoplasm thins out at the apical region 
and joins a similar piolongation ai riving fiom other 
cells An niegular cytoplasmic leticulum is thus foim- 
ed The cells contain few^ enclosuies or granules, and 
the cytoplasm presents a certain homogeneity (Ihg 3r)). 

The basal poition conlnins a few mitochondrial gra- 
nule'^ 3 ’he p'^cudo-folhcular foimalions and isolated 
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Testicular graft removed alter lour and one hall years, 

(Cnlargentenl dlanttUn ) 

I npItbclLil itland remains of scfnlnlfcront liibulci — > rac^tdo-fol 
lick), remains of seminiferous tubules — 3 Fibrous intcntlUal con 
necli\e lime — ^ Nccroliollc tis uc — 5 I«obtcd epithelial cell 
(Leydjg cell) — G Fllood vessel 






Fig 38 

Testicular graft removed after four and one-half years 

(Enlargemeni iSo diamclers ) 

I Hcmains of scniinifcroiis lubulcs lined by c^Ilndllcal cells — •' 
Pscudo-foIIicIc — 3 Inlcrscminifcrous conncclnc lissuc — /( Isol.iUd 
cpillichal cell — 5 Blood ^csscl 


o4 
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TesUoilar gralt removed after four and one ball years. 

(Iinmertion objfClivt i io«> ) 

1 Former icmlnlfproui tubule lined »Hli large c^llnclilcal ceUi of 
RbnJu\»r uppmmncc — a ConnectlNC tl nio eaclreUng cplthclfnl elc 
menu — 3 Flbrou* Inlcntllbl conneelho tli ue — 4 Iiolated epl 
lliclbl cell fU^dlg cell) — u Blood \c«el 


9 ' 
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cells require no comment, save to remark that lliey aie 
infrequent High enlargement shoAvs that the connec- 
tiA^e tissue is formed almost AA'holly of fibres, Aeiy feAv 
cellular elements existing 

Summary • The histological examination of a testi- 
cular homeograft, made from clnmpanzee to man and 
removed four and one-half years after implantation, 
shoAvs complete and undifferentiated union betAveen graft 
and host tissues The central portion of the graft, as 
AA’^ell as a few points m the peripheral region, are mummi- 
fied, necrosed and encircled by dense connective tissue 
The epithelial elements are reduced to a fe\A^ tubules, con- 
taining A^ery feAv cells, and to a feAv pseudo-follicular for- 
mations. But very feAv isolated epithelial cells exist 
The connective tissue is AA’-ell developed and Aery 
dense. It is represented almost solely by fibres, only a 
feAv elements are present and the A'essels are faiily nume- 
rous and AA^ell developed. 



The general histological 
evolution of testicular grafts 

III llio j)rccc<linp portion of llio di rn‘:«:ion ^\c Im^o 
sliown llio ]n‘«lolo^ncnl ftp|Knmncc<i of tc‘»liriilnr 
rcnioictl for c\nnnnnlinn n! difToronl llllp^^nls follo^\lllg 
implnnlntion Tlic*^ intorMiU innrk llio more clini*nc 
tcn^lic of the mor|iliologicnl Imncfonnnlions 

\\Iiicli occur 1 roin tlic pnroK <lp«rripli\c ‘;um!nnr\, 
■oil cnlicnl (li‘-ru'»«ion Iia<^ Ikhii onutlofl nnd no hildiogra 
plucnl (Intn hn\c itcen supplied 
Makiiip. u«c of onr prcccilinp. fncl** nnd nl^ nlilirjng 
ohtamcKl from inntn oilier hi«lolognnl cxnminn 
lions nindo nl mtmncdinlo Mnge** of llio grafts doNC 
lopmonl MO «lin!l endeaxour lo rccon«tnjcf «o to spenk 
tho gonomi o\olulion of the pmfls from llio first fow 
Jiours to four nnd oiio Imlf jenrs after implnntnlion 
I'or con^cnlcnro of description nnd in considcmlion of 
tho facts MO diMdc llio c\olulion into four chronological 
phases mIiicIi corre^'pond to tho concurrent ph\sio 
logical plicnomonn 

Firtt phase continuing fiom n foM hours to four to 
■se\on da\s after implantation 

A fo>N hours after implnntnlion tho first nolnblo fact 
appears consisting of imhihilion of tho grafted tissue 
plasma derned from llio liost Mnth consequent 
■separation of tho lulnilob and disintegration of the inter 
tubular connecll^o tissue Tlien attTnr’t‘=d h\ T»n<;ib\o 
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chemotaxis, elements from the blood and connecliAe 
tissue of the host migrate and infiltrate into the peiiphe- 
ral region of the graft, among its seminiferous tubules. 
Of these infiltrating cells, polynuclears are most nume- 
rous, red cells and plasma cells being fewer. During 
the first t^YO or thiee days after implantation, the semi- 
niferous tubules remain unaltered, except that their 
general aspect changes through the multiplication of the 
cells, which thus fill the tubules completely and tians- 
form them into full cellular columns. 

Spermatogenesis continues, and spermatozoa fill the 
central part of the tubules, infiltrating at the same lime 
the rows of spermatocytes and spermatids After the 
fourth day, the dual infiltration by cells and plasma 
occupies all the spaces between the cellular columns, 
both at the periphery and centre of the graft Appearan- 
ces are as follows at the close of this phase. 

Peripherally, the tubules are transfoimed into full 
columns of cells >'\hich preserve full vitality In the cen- 
tre, a few tubules show signs of aulolysis in the last 
cellular layers. The interseminiferous tissue consisls of 
young and loosely woven connccti^o tissue jiifillralcd b) 
many polynuclear, plasma, lymphocytic and hemal ic 
cells. Nutrition is accomplished only thiough imbiln- 
tion and plasmo-cellular infillration. Newly foimcd 
capillaiies rarely appear before the fourlh day, almo^'L 
alnays appearing between the sixth and cigliih da}S 

Second phase, from the end of the first week lo llio 
firsl, second or thiid monlh 



Ti^riroivu cnMTiNC i noM vrc to m\n 


90 


During tins pcncHl, llio pnfl undergoes n «orL of rear 
rangcincnl nnd rccoii'^lnictioii Connective tissue pcnc 
tmlc** the gmfl from llio Iio«t the result being union 
between tlie two tissues \nsciilnr pcnclrntion nccom 
pnnies tlio extension of tlio connective tissue Cellular 
infillmtion clcnved from the Jiosi becomes much reduced 
nnd elements vvbieli Imve nlrendv infillmlcd into the 
gmfl cliovv, in ninnv cn'^C" '^igiis of destruction 

During tlic enriv week*' the «eminifcrons tubules im 
dergo iniporlnnt changes with respect to form sire nnd 
structure Some retain a round or oval form wilb clear 
(leninrcalion b\ the basal nicnibmnc Gibers lo«o this 
dcliiniling mombmno nnd llio Ironsfonnevl cellular clc 
inents arc left free in the conneclnc tissue Tbo lubiilts, 
ceasing to rclnm diameter' of i»o to aoo micm rarely 
reach lao micra in diameter wliirli ustiall) ranges from 
Go to loo micm Tlieir sinicinro becomes altered at 
tlie same time Spcnnnlogcnesis iisunll) becomes 
arrested after llio first week or so ibo new generations 
rearlung oiilv tbo spcnimlocvlo singe mrelj gaming llio 
spermatid phase 

The cellular olcmcnis tend lo become morphologically 
liomogcneoiis TJio spcrmatocvles cense to bo formed 
b> nliout the second month nnd the original tubules aro 
filled onlj vvilb prismatic cells of glandular nppenrnnce, 
*^ml)]ing I)oth tlio Sertoli nnd the Lojdig cells Besid 
this Imnsforninlion and nccompan}ing it cells of 
seminal tj-po present m certain tubules appear to un 
dergo involution and furllicr differentiation finally am 
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Ying at the formation af small, IjTnpliocyliform cle^ 
menls, immersed in a syncytial mass suggestive of the 
small, geiminal cells of embryonic seminifeious tubules. 
In this case, the ultimate result consists of the appear- 
ance of pseudo-follicles existing m company Avitli the 
piismatic epithelial cells, grouped in islands, as already’ 
described 

Finally, many prismatic cells appear in the giaft at the 
beginning of the second month, being either isolated 
or gi ouped in small numbers. The origin of the cells 
is difficult to ascertain Perhaps they arc derived from 
the repioduction of Leydig cells, for, in a fe^v rare in^ 
stances, 'vve liave observed mitotic figures m the inters- 
titial tissue Again, they may possibly originate from 
cells of the tiansformed seminiferous tubules which mi- 
grated from their natural site to occupy the neighbouring 
connecll^e tissue. 

Tlic interseminifci ous connective tissue freely prolife- 
rates and, during the second week, it is represented liy 
a fineh woieii fabric of young fibi oblasts and many col- 
lagen filires, 'V'Nhich aie infiltialed by a small mimlicr 
of cellular elements denied from the host Later, many 
of the infiltrated elements show signs of degeneration 
To^^ard the close of this phase, the connectiie tissue 
become'' adult and well elaborated 

Third plidsc, extending fiom the second or thiid 
month to peiiod'^ of tno oi thice }cais or to four and 
one-half )cais. 

Jlcie the hi‘'tological characleib generally undergo no 
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profouiul clinii^^c^ cnpnhio of nltcrin^ tlio clinrncloriviic 
appciraiicc-' nrqiiinxl b\ (lie end of llie preceding plm**c 
Al llie •■erond or lliird inoiilli u ‘=orl of qimiilitatne 
and qnnIilnliAC cqndibniini bccoincb estnl)h'«licd I)el^^eon 
Ujc cpillielinl nnd the coiineclixo li‘«sne elements of (ho 
gnfl Till'* crpiddinuiii npjienrb to coiUmiie for n loii" 
lime 

Diinng conio \enrw (lie epillielinl elements continue 
lo Iw repre*^!!!^! I»\ in«nlnr formnlion^ coniposorl of 
large prL«matic cells of giniidulnr nqieci h\ p=cudo folh 
culnr «tnicturc« h\ groups of j\mphoc\tifonn clcnionl" 
surrounded I)\ n «\nc\lml m«s« nnd finnIK h^ cpillio 
Iial cclK epnricl\ «cftllcrc<l Ihroiigliont the connectno 
tissue 

Tlirouglioiil lhe«o plm<C'‘ the intcrcpillieliQl ti«''uo 
njprc^enlod h> ndult ronnectnc tisane A\liich is rich in 
fihrc‘« and ac'S’Is nnd contmn'= rclnlnoh few fixed or 
niigrnting rellnlnr elemoiUj Tlic fcnlurcs chronologi 
cqJJ\ differentinlmg t/io graft'' dunng (his period coii^i'^t 
of reciprocal qimiititntno differences in the relQlion» 
Gtisliiig holN>eon the cjntlielnl and conncclno tissue 

Hiiring ilio cnrl\ inonllis sonic of the epilhclml coll« 
hecomo tmn^fonned and others multipl) *^0 thnl Ihc} are 
present 111 foirh large numhors At llio close of the 
second \enr llo^^c^c^ llio number of Iho reproducing 
eelJs IS much le'»s nnd becomes considomhly reduced 
eflcr the fourth jenr During tins tune Iho connectne 
tissue o\ol\cs m nn imprse ratio llio finnl result hem^ 
almost complete fibrosis of llio graft 
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Fourth phase — During this phase, the graft dies 
It becomes Avholly transformed into filnous tissue or, at 
least, the epithelial tissue so far diminishes as to be- 
come practically inexislent From this moment on^^ard 
the tissue ceases to be a physiologically active graft, 
becomino- a mere fibrous nodule. 

The complete fibrous transformation of the giaft 
seems to occur at the end of a Aanable peiiod When 
the graft “does not take,” either through fault) tech- 
nique, through insufficient nutrition or because of humo- 
ral incompatilnlity, its paitial or total neciobiosis may 
occur by the end of the first xveek. In this case, the 
giaft Avill undergo absoiption, elimination or fibrous 
ti ansformation during the early Aveeks folloAAing implan- 
tation In normal cases, AAhcn the giaft “takes”, the 
peiipheial portion, in spite of the fiequently occuiiing 
necrobiosis of the cential portion, undergoes fibrous 
ti ansformation leiy sloiily and complete fibrosis occuis 
relathelv Aeiy late. As Ave have shoAin, filirous transfor- 
mation of the giaft ma) remain incomplete, CAen aftci 
four and a half a ears 



Correlation between physiological 
phenomena 

and the histological evolution of the grafts 

^\c lm^o prcseiilcd n pidiirt of tho pln'^iologicnl plic 
noincnn ol»«cr\(Ml nflcr tcbliciilnr gmfling niul lm^o jusl 
dc^nhwl tlio lu^'lolopcnl phases of Die o\oliition of llie 
grofl \ somcwlml clo«cr of tlio lusto pli\sioIo 

gicol rcintioii niul llic doduclioiis clcn\cd from it rcmnin« 
for cxninuiatioii I or clnnlx of description, nno diMdo 
this comment into four parts representing four phases 
frrjf phase — As mc Im%o «ecn, the implnnlod grafts 
undergo Molcnt clian^jes dunng tlio first four or fno 
doNs folloNMiig operation TIicn }ia\o been delnchcd 
from llioir iionoiis and \nsculnr connections their 
anatomical conlnunl) has been interrupted, all thoir 
functional chnmclcrs lm^o been disturlicil, they ha^o 
l>een placed in another huniorni medium and tho Irons 
planted tissue has been nolnhl} altered 
On the other hand, tho recciMug organism, having 
been subjected to tho implnnlolion of a foreign tissue 
upon a very sensilno serous membrane constituted by 
the tunica vaginalis, surely inslilule^ local and general 
reactions of defense In operations upon man, ^^e must 
*d5o reckon ■nmIIi tho psychic factor Since these ele 
D^ents are kno^^^l, oxplopiilipn -of tlie physiological 
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effects obsenecl during llie early days folloA^ing lians- 
plantalion is possible, up lo a ceitain point It aaiII be 
lecalled that aag ha^e noted maiked psychical and sexual 
excitation as an evident and active phenomenon, but 
one XX Inch is usually xery transitory We do not think 
that it is due, essentially or directly, to the graft, that 
is, xx'e do not believe that it is dependent upon a noinial 
and balanced secretion produced by the transplanted 
tissue Duiing the fust fexx’’ days, the giaft i'^ not a 
leal one, in tlie stnctei sense of the term, since the tes- 
ticular tissue thus implanted on another oigainsin i.s 
scarcely tolerated It is adapting itself xxith nioic or 
less difficulty lo its nexv environment, it is seeking lo 
establish xital connections and it is occupied in organi- 
zing its nexv existence. We therefore do not believe 
that the biological conditions surrounding the graft 
duiing the early daxs are compatible \xith the existence 
of a hormonal secietion capable of determining the phy- 
siological phenomena obseixed in the host org’ani‘'m 
during this period 

Tlieie is a xxidc disparitx belxxeen the hxpo-biotrophy 
of the giaft and the functional artixily expenenred liy 
the ho^'t, and there is exei> reason foi beliexing that 
the phenomena xxhich occur aie onh indiicctlx due to 
the g^iafl Pci haps there i‘' mac^^ixo ab'^oiption of pic- 
foinied hoimono‘', as thought bx riainot and othei'', or 
peihap'- the effect*; arc due lo a M‘'Cero-M*:cei(d leflex 
of ‘'Miipathetic naliiie, oiiginatimr in the iiiitatcd 
'-eioii*' xaLrinal memlirane and liaxinu a l(MTninal le.ic- 
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4ioa in llic Inio lo-liculnr Ii^mic np|>cnring ns slimula 
lion of llio productjoii 1»\ Iho of llio hormones 

proper lo il ll nin> nl«a lio n«‘*niuc(l Hint lliero is a 
Jocnl imlnlioii, or cncii pnrtinl (lc«lniclioii of Nnso 
con'lnctor ^Miipnlhclic fihrc" the rt^iill lieiii" n region 
al >0*^ (Iilnlntion \Mtli con«:c<|iient iiicrcnss in the local 
nutntion occurring for ‘^oinc in Iho tcshclcs of the 
Jiost Tins h\polhcMS conslilnle« Ihc hn«is of the ope 
rations doM'^d h\ Ix}richt niid Doppler 1 nrlhennorc 
the tcniporan ps\chic ^^tiiiiiilnlioii inn\ po‘^‘Jil)l\ ho duo 
lo «ugge«lion e^j>ecinll\ «inrc (he grafting procedure 
discu^'CKl refers lo man, n being rcinarknhlj suggcstiblo 
«nd imoginnliNc 

In conclusion, ^^c must ngniii cmp))n«iio llio point 
llwt the disproportioimlo effccls ob'cr^c<l during tho 
firti fe>> dnjs folloMiig iiiiplnnlntion of Iho gmft 
arc onl) indircclK due to (lie Inller As n logical con 
scqiKinco, the mpid cc<«nlioii of Ihc effects should not be 
attributed lo oxhauslion or deslruchon of Iho gmft \t 
Ibis rnoment iho lransplonle<l licsuc is inert nnd not }Ct 
able to mnnifcsl fiiuclionni nclnil} 

Second phase — ^\o hnxo rcnmrkcd that after Iho 
'crj fa^ou^ablo hut xor) hnef inilinl episode tho effects 
of tho graft diminish lo the great disappointment of tl>o 
palienls nnd to tho gratification of the detractors of the 
firnfiuig procedure, x>}io often limit their observation to 
die mitinlly cnlical phase For, indeed this pha'^o is q 
cntical one As -wo Iinvo noted the graft is reor 
^aoinug its oxistcnco during the second stage of its exo- 
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lulion be^iiiniug al tlie close of tlie first ^^ock and ter- 
minating after the second or third month. Blood \cs- 
sols deriAod from the host organi^^m aic now penetia- 
ting into the grafted tissue and imdoigoing formation 
there. Seminiferous iuhules, liaAing no longer to ela- 
borate generative elements, modify their e^olulioIn 
The mother cells undergo jmolution, dc-diffei,entiatc, 
and recover their piimitne properties. Other elements 
of the tubules, such as the Sertoli cells, and cleincnfs of 
tlie interstitial tissue (the cells of Leydig) now begin to 
seciete in the real, or endociine, sense At the same 
time, the conncctne tissue becomes organized al (ho 
e.vpense of the young and nc^^l^-folmed mcsenclnina- 
tous cells The transplanted tissue has at last become a 
simple endocrine gland From the piaclicnl point of 
^iew, the theoiies and discussions now more ardentlN 
engaged m than cicr befoie coiiceining the lespeclnc- 
roles of the seminal cells and the inteistitial cclK, amIIi 
refeicnce to the secretion of the testicular hoi mono, ate- 
of small impoi tance 

Onl) a Aer\ feu Acais ago, there si'cmed to bo no 
doulit ^^hatc^er concerning the dogma of tlie interstitial 
eland, elaboiated b) Bouin and \nrel and snsUnncd by 
1’andler and Gross, Sand, Lipsohutz, Sleinach, Licliten*^' 
tom God<chmi(lt, Thoick and otiicis llouoNor. Ibis 
sooininel' jioiinancnt dogma has l)oon dishiibod !)N llic 
rescaichos of Plato. Ihiodman. K\ilo, M.i/otli, Sliiuo, 
Kifah.ir,i and Gojlva Ihnalh, sfndios inarlc fbuniL’ loccnl 
\oais 1)\ Holloioi. \oionoff, (.'hanipN, (ib’N. Po/ard. f-.n- 



THSTiri uvii rrwrrnr riioM ml to m\n 


107 


ndroit, floIo^iCKi, /nwndow'^ki nnd Orbnin coniplelcly 
<]i'ipro\o tlic nMo of the nUmlilinl ocll> m llio prodne 
don of ll«c Ic'^liciilnr liomiono nii<I in delcnnininp: iiior 
pliolopcnIK 'Mid p!i\‘5ioIofnrnll\ llio cocondnrN ‘M?\unl 
clinroclcrs of llio nnlc 

In coIJnbomtion ^\Jlll JlcMrror ono of ns Jins dj'*ni«s’d 
tlii« quotion Ml detnti in itinii\ piildiinlioiis lm\o 

appcnrwl from lime lo Inno lliiii fii Onr Jnlosl Jiisto 
lofncnl «itudios of ’\^llloll ino<l iiro pnMi‘'lic<l 111 Iho pro 
^nl ^^ork <cno onK lo roiifimi onr prcMOii'. opinion 
Tiio tnio gonniiinl colU llio«o of llio primary liilnilos 
con tiluliiip. tlio niollior rclN of Hio ndull Inlnilcs n« 
>Noll O'* llio rolU of borloli appear to bo Ibo'^o ImMinj 
tlw pnnciiml if nol Ibo exclii^nc function of producing 
tlio Icsticiilnr lionnonc 

rioluniing lo Ibo quc^hoii of pnrnllclisin bclwoen llic 
pb\<iolo^cnl pbciionicnn nnd llic hi«lolofncnl o\olulion 
of tlio frmfted ti«sne we iiin\ conrliido Ibnl diinng Ibis 
second pliosc of Iiislolofncnl rcorpniiirnlion of tbo graft 
(accompanied !» ansculnr fominlion de difTercntinlion 
of tlio cpilliclinl cleincnls and recoiistniclioii of tlio con 
nectno li<53iio) llio e^tnblislmiciil of the Iiormonnl fun< 
bon 13 }iardl\ licgimiing nnd llio offeefs of tlio graft 
^pon tbo liost oi^niiiMn nro LXlrcinol) slight 

Hurd phase — fins slngo usually begins after llie 
brst two or three months ^^o now remark tbo sue 
<^siTo appearance of tbo annous morphological and 
dynamogenic pbonomcnti enumerated above From 
ibis moment onward appenr tbo maiimol effects present 
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for three, four or fne Nears. Il may he icmcmhcicd 
llial llie histological sliuclure of the graft dining this 
relathely long period is remaikably characleiistic and 
constant. An equilibrium appears to become estab- 
lished belNveen the epithelial tissue, nnIucIi is transfoim- 
ed but ahvays present, and the \Nell-foimed connect i\c 
tissue The epithelial elements present characters NNhich 
are clearly of glandular hpe, namely, abundant cyto- 
plasm, containing a plentiful dislriluilion of fatly gia- 
nules, together Nvith lipoids and mitocliondria. 

The constancy of the epithelial elements is thus accom- 
panied by constancy and maximal deNclopmcnl of tlie- 
physiological effects. IIoNNCver, the equilibrium NNhich 
Nve have obseried betNveen the epithelial tissue and the 
connectiNC tissue is established at the c\pensc of the 
former. The epithelial elements, existing under con- 
ditions Nvhich aic abnormal and moie difficult than those 
occuiiing in their natural enNiionmenf, become gia- 
dually exhausted, degenerate and finally disappear in the 
couisc of four or fiNe Ncais, being then icplaccd by 
connectiNe tissue \t a gnen moment, the epithelial 
tissue is quanlilaliNcly and qualilaliNcly “beloNN the elTer- 
tiie minimum.” an expression nliich nnc fully arrcpl, 
NNilh Pe/aid Thencefoilh, the beneficial effect'' of the 
graft cease to exist Disappearance of the epithelial tis- 
sue of the iriafl and liansfoimation of the lallei into 
fihioiis lii.‘'ue are folloNNed by cesc.ilion of llie pliy^iologi- 
cal phonornena. 

FfuirUi jihn’^c — Deseiijjfion of this stage is imiicia’'-- 
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sors II follo^^s the tenniimhoii of liic preceding «lngc It 
IS characlcnrcd h\ complete fibrous lrnii*:formalion of 
the gmfl ond fiiinl di‘:opi>enranco of the pln«iologicnl 
plicnomonn 

Tlio ho«l orgnni''m resnnic" the condition ^^lllch it 
prcscntcil licforo Irnn^plnalnlion Here, ngnin, there is 
on CMdcnl pnmllch^m \hH>nco of tlie fiinctionnl cells 
bnngs nhoul the di^nppe'imnco of the ph\«iologicnl phe 
nonicnn dependent upon them 




General conclusions 


Tlio N\ork ^^lncl^ we lm^o lliiib fnr conijiletcd willi Ics 
licular gmfliiig {K’iiuiK the following, coiicln'*ioii'> 

1 Hi''to-j»liN''iolOj.icnl o\oltihoii i" ulonlKnl id tc'-h 
culor ]ioniogmfl*> and Iioiiicognjflf- lundc in llic lii^Iicr 
nianininlb nnd innn 

2 Dunng tlic carlx dn\b foUowinp, nnjdnnlTtion llic 
trQii«;plnnlc<l li-*sino, linxing lo«l ils nnotonncal mlcgnl), 
IiaMug Iiccn dclaclie<l from ils ncr^ou'* nnd >n«ciilur 
conncclioii'* linMiif. been placo<l in nnoUicr bumonl 
niodinin nnd liaMiig Mifforod <lt\inlion of ih nominl 
function, undcrpoO'< tmn«ilon niinlonncnl ond pln^iolo 
gicnl di’iorfrnnir-alion 

Dunn^ tins jioriorl !lio pliv'^iological plionomcnn 
occurring di‘*jjroporlionnlI\ in llio bo^-t orgnm^'ni nro due 
neither dircctlv nor wliolb to tlio Imn’^plnnted lis'^uc 
^Vo ollnbuto them to n ^n^lcl\ of enures, I'^olnlcd or 
combined including inn5«no ai)‘^)rption of preformed 
bormones Qb‘=orption of niitoljlic products denied from 
the necrolnolic cciitml |)orlion of Iho graft, porhn|>3 tlio 
occnrrciico of locid irnlotwc pliciiomciia constituting 
ccrO'Aisccml reflexes nnd in part suggestion 

3 During tlio first two or llireo montlis after implan 
talion, ibo transplanted tissue tm^e^scs n plinso of 
retarded aiIqI octi\il\ and of organization of its onato 
mical elements It adheres to the ti'^sucs of the host 
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N’sJjicli supply it A^itb niifrilhc nialeiinl lliiough ne^^]\ 
formed ^Gsscls. It is tims adapting itself to its new 
liumoial en^ilonment. Its secieloiy epithelial elements 
become differentiated for tlie performance of a single 
[unction, namely, the endociinc function Dining this 
period of adaptation and leorgani/alion, tlie physiologi- 
cal phenomena aic at a minimum. 

l\. After anatomical icconsti uclion and the new func- 
tional orientation, the structure and function of the 
graft enter a period of cquilihuum ^^hich, in fa\ouiahle 
cases, continues for four to fiAC, and sonielirncs to ‘>i\, 
^^ears, during AAlnch time the accompanying phy'^iolo- 
gical effects remain constantly present. 

5 . ^sot^Yithstanding its adaptation and anatoino-phy- 
siological cquilihriuni, the transplanted tissue lepio- 
duces nitli difficulty and imperfectly rosisi*: agencies 
^Yhich may attack and inpiic the ho'^l. The epithelial 
clement is giadually icplaced by the connectnc ti^Mic 
element Wlicn this tran'^formalion biings the ejiitlie- 
liid li'>‘:uc bclon the cffcitnc minimum, tlie effects of 
the graft cea‘:e to exist, ^^hcn our giafliiig' lechni(jue 
!•- ‘^liictly applied, tin." final le'-ult occiiis after foui , 
fi\e 01 "iv year-; folloning opeialion. 

(i. (loinpletc paialleli"ni exist" hetueeii tlie hi"lolo- 
irnal e\olution of te‘'ticulai g^iafl" and the "(*(|noiu e of 
ph\"iological phenoinen.i jue-ented by the ho"l. 



btatishcal summary showing results 
obtained by applying siniian tesbcular 
grafts to man 

Our mclhcKl oC grufling cinlocniio glnncls of tho npc 
upon llio luminn host dales from 1930 but, until lln*^ 
\enr ^\e bcllo^cd llml Iho pnhhcnlion of slati‘'lic^ 
refernng to our operations anouIU bo inopportune V 
molbod attempting to siipph Ibe organism wil\\ a fre^b 
source of onerg} and to prolong its stIqI resistance 
should be oblo to meet llio lest of Imio Slatiolicol *51010 
mcnl*» dealing with grafts and grafting bn\o there 
fore small ^nluo imless Ihc) suppl\ information con 
cernmg Uie duration of llio ctTccls produced h\ the 
procedure A tea jear ^^nlllng period, hoiN0\er should 
be sufficient for ordinary purpO'^cs of tcslmg and con 
trol and think that a &lali<^(ical summary should no^^ 
bo presented 

^^e are m a position to offer an exact tabulation of 
tho effects of grafting, as apphed m a number of rather 
widely ditfcrmg aiscs by one of and by Doctor 
Georges Aoronoff Our statement cannot include all 
of our cases and ^c^^ naturoUy so since it is not always 
easy or 01 en possible to remam in clo'io touch with 
e^ery case dunng a number of years Many mdiM 
duals ^Yho have submilled lhem'=ehes to tho grafting 
procedure resided m North or South America the 
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Indies, Ausfialia, .^a^a, Ifio French and lilnglisli colo- 
nies, \auous parts of Africa and other more or less 
icniole localities. Jn such cases, it lias not alna>»s hooti 
possible to keep informed as to Iheii condition of health 
during- the piolong-cd peiiod necessary for a slatislnal 
presentation 

^^c llieieforc offer statistics covering- onl> /175 caM^s, 
concerning ^^hlch the infoiinalion at our disposal is 
sufficiently complete Our slalemont deals largely 
^^ith indi^iduals lesiding in \anous pails of Junopo, 
vvhose cases we ha\c been ahlo to follow Since the 
dination of the effects pioduced h\ the graft is the jnin- 
cipal factor to which the ^ahlc of our meiliod is due, 
wc ha^c considered as successful cases onl^\ those in 
which })h\sical and mental impio\emcnt has poisisted 
for /i>c to si\ Acais, m genei.il. and at least, foi lluee 
veai s 

Vinonsr llie ca^e^ (Ount(*d ,is failures wi' ha\e iiu hid- 
ed not onh those in which le'-ults were decidedly neg.i- 
ti\o hut also iho'-e in winch fa^ouiahlc offer Is failed to 
r’ontinue for moie than a few months. Wc Innr' even 
nuniheied amon:r the faihues cases in winch fa\oniahle 
lesults lia\e not contimieil foi moic than two Noai". 

Such i'- flu* sjTiif in wliirli oin s(ali‘.|ifal sin\e> lias 
hecu pK'p.uiTl Oil! sj.iifuient peiinils a jurlirmenl of 
the cffr'c|‘> piorhired h\ g^i aftin”^. in its \aiious ajijdi 
calirnis it i" thii^ •-hnwn in whirdi ra'-i"' '■uttr-''' will 
hr- piaclir alh <«Tlain ami aho in which « a-r‘- f.iihnc 
I'- inoir* likcK to follow The ‘-uniniai) liKrwi-c pn- 
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scnls nccumlo indicuUon'* for toslirulnr grofliiig, either 
with Icsliculnr prnfts nloiie or ^Mlh nn n'^^ormlion of 
gmtls of llic Ic^^liclc \Mlh those of the tlnroid, h}'po 
pin SIS, or both according to the clinical conditions 
accompanying the gnon tn‘'0 and io the ancII knowm 
properties and action of the different glands m question 
It 13 tlius quite clearK shown in whnl proportion 
durable success nia\ ho expoclcil in cases in which a 
repetition of grafting is considcrc<l after cessation of 
the effects prQduce<l li> the pnmnrs graft 
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